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The purpose of this dissertation was to investigate the effectiveness of students' daily 
participation in a supplementary high school mathematics class, a Math Lab, as an 
intervention in mathematics.  The study was conducted using three components that 
integrated Albert Bandura's social cognitive learning theory about the reciprocal causality 
of personal, environmental, and behavioral elements of the learning process.  Math Lab 
students were given adapted portions of the Motivated Strategies for Learning 
Questionnaire, MSLQ, of Pintrich et al. (as cited in Opdecam, Everaert, VanKeer, & 
Buysschaert, 2013) and a researcher-created survey.  The math portion of the Measures 
of Academic Progress assessment was used to collect achievement data.  
 
The Math Lab was most effective for one year in Algebra I.  Poverty and the primary 
ethnicity of the student affect the learning process in this intervention. Resource 
management was the only MSLQ subscale linked significantly to academic achievement. 
Students that take more than one year of a Math Lab were less motivated and less 
 
 
confident in their ability to utilize learning strategies in mathematics. Results showed the 
following high-quality instructional practices were the most influential on academic 
progress in mathematics: the use of hands-on materials, vocabulary techniques, providing 
appropriate levels of challenge, providing cumulative reviews, and personalized practice.  
When deciding how to best group students in the Math Lab teachers should chose the 
students' partners for them, allow them to work alone, or create small groups of three to 
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Chapter 1: Introduction 
 Students with disabilities in mathematics or who are low achievers in 
mathematics at the elementary level will most likely need interventions in place at the 
high school level to assist them in attaining graduation requirements (Plunk, Tate, Bierut, 
& Grucza, 2014).  Three years of required mathematics has placed high expectations of 
learning on all students.  State mandated testing of mathematics that include Algebra II 
concepts and revised, more rigorous standards in mathematics have forced most students 
into Algebra I upon entering high school even if they are not capable of handling this 
level of mathematics (Huyvaert, 1998).  Additional supports and interventions at the high 
school level that attempt to close the achievement gap are becoming more prevalent.  
Districts that have created an intervention program for mathematics at the high school 
level need to have a way of evaluating the program's ability to help students learn 
mathematics and determine whether the program helped students of lower abilities catch 
up with their peers (Hille, 2011). 
 
Framework 
 Albert Bandura's social cognitive theory (Woolfolk, 2001) embedded within a 
research-based, conceptual framework called Response to Intervention, RtI, developed by 
the National Center of Response to Intervention in 2010 created the framework for this 
study (McInerney & Elledge, 2013).  Research supports the positive effect RtI has on 
student achievement when implemented with fidelity.  Social cognitive theory provides 
insight into how students learn.  Educators should know how students learn in order to 
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make a more informed decision when choosing an intervention program to implement 
within the high school mathematics classroom.  The conceptual framework for this study 
was integrating Albert Bandura's social cognitive theory with a Response to Intervention 
in high school mathematics (see Figure 1). 
 
Figure 1  
Conceptual Framework: Integrating Albert Bandura's Social Cognitive Theory with a 
Response to Intervention 
 
 
Response to Intervention 
 Response to Intervention, RtI, is a set of scientifically-research, validated 
practices that were modeled after research in curriculum-based reading skills conducted 
by Deno and Mirkin (as cited in Moors, Weisenburgh-Snyder, & Robbins, 2010) as a 
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means for providing early intervention for all students at risk for failure in school (Fuchs 
& Fuchs, 2006; Valenzuela, Gutlierrez, & Lambros, 2014). RtI is an alternative to the IQ-
achievement discrepancy method of identifying students with learning disabilities as 
stated in the Individuals with Disabilities in Education Act of 2004, IDEA.  "RtI satisfied 
the mandated protocols of identification and remediation of students with learning 
deficits and the districts' reporting of adequately yearly progress of its students with an 
emphasis on creating data systems that inform administrators and educators as to the 
progress of all students" (Moors et al., 2010, p. 228).  RtI places the responsibility of 
labeling struggling students on teaching methodologies and how students respond to 
those procedures (Moors et al., 2010).   
 
 In 2010, Riccomini and Witzel identified six principles that form RtI reading that 
could be translated into mathematics: a belief system that all students can learn, universal 
screening, progress monitoring system, research-based instruction for core learning and 
intervention, tiers of instructional supports, and ongoing program evaluation to ensure the 
effective implementation of RtI systems in schools (as cited in Lembke, Hampton, & 
Beyers, 2012).  The National Center on RtI created a framework for districts and schools 
to utilize when implementing RtI.  McInerney and Elledge (2013) state in 2010 the 
National Center on RtI identified four essential research-based components for an RtI 
Framework: (1) Data-based decision making (2) Screening, (3) Progress monitoring, and 
(4) Multi-level prevention system.  Gersten and colleagues reported teachers who use the 
components with fidelity will improve their instruction and close achievement gaps for 
students with identified needs in mathematics (as cited in McInerney & Elledge, 2013).   
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 Universal screening.  Flexibility in design and implementation of an RtI model is 
given to each district, but key principles must be present within the model.  First, 
universal screening should be conducted using a valid and reliable instrument that will 
accurately diagnose students at-risk of learning difficulties allowing teachers an 
opportunity to intervene early.  "Screening data can indicate whether individual students 
receive benefits from the provided curriculum or intervention, and, through the 
aggregation of screening data, can determine whether the system (core instruction) works 
for most students (usually at least 80 %)" (McInerney & Elledge, 2013, p. 8).  Districts 
should consider outcome measures, timing, staff roles, and logistics when developing a 
screening system.   
 
 When determining the outcomes that the screening system will measure attention 
should be given to how the outcome measures map to the curriculum and state standards. 
The frequency of the screenings needs to be considered keeping in mind the skills being 
targeted are relevant to the students' grade level at the time of the screening.  Staff should 
be identified and provided training on screening protocol and data analysis, as well as, 
how to make instructional decisions based on data collected.  Finally, logistics regarding 
the type of screening test (paper and pencil test or electronic test), training of staff, 
screening location, and ongoing expenses associated with screening must also be 




 Progress monitoring.  Once students have been identified as successful or in 
need of intervention, RtI models must have a way of continuously monitoring student 
progress throughout the school year.  Just as the screening instrument is a research-based 
assessment tool that is valid and reliable, so too should the progress monitoring 
assessment tool.  McInerney and Elledge (2013) suggest progress monitoring should 
occur at least monthly or bi-monthly for at-risk students to estimate rates of 
improvement, identify students falling behind their peers, and compare efficacy of 
different forms of instruction.  A plan for progress monitoring should be established that 
includes the frequency of progress monitoring, establishes student progress goals, a data 
analysis process, how the data will be used, and with whom the data will be shared 
(Fuchs & Fuchs, 2006; McInerney & Elledge, 2013).  Once students are showing 
improvement they are taken off of the intervention and continue as normal with the rest 
of their classmates.  If students are failing to respond, the intervention is intensified and 
progress monitoring continues (Fuchs & Fuchs, 2006). 
 
 Multi-level prevention system.  The screening and progress monitoring results 
provide the data needed to determine the intervention and level of intensity required to 
meet the needs of each student in the school.  Typically RtI models have three levels or 
tiers of prevention for delivering instruction.   
 
 Primary prevention.  The primary prevention or Tier 1 is the delivery of core 
instruction using high-quality, research-based instructional practices (McInerney & 
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Elledge, 2013) with differentiated instruction, progress monitoring, and universal 
screening to assess student levels of understanding (Moors et al., 2010).  Students 
identified through screening or progress monitoring that are just below peers, but not the 
lowest scores on the screening receive primary prevention interventions (Lembke et al., 
2012). 
 
 Secondary prevention.  The secondary prevention or Tier 2 is supplemental to the 
core class and involves delivery of research-based intervention(s) of moderate intensity to 
meet the needs of students experiencing learning difficulties at-risk of being unsuccessful 
in the course (McInerney & Elledge, 2013; Moors et al., 2010).  Two types of 
intervention strategies exist in RtI models: standard treatment protocol and the problem-
solving method (Fuchs & Fuchs, 2006).  Standard protocol interventions are usually 
purchased as a package or product that can be used as a supplement to the core 
curriculum (Lembke et al., 2012) and is administered to a small group or individually for 
a set amount of time (Fuchs & Fuchs, 2006).  Tilly describes the problem-solving 
intervention as a fluid intervention, changing based on individual student assessment 
results (Fuchs & Fuchs, 2006; as cited in Lembke et al., 2012).  Instruction in Tier 2 
needs to be explicit with reason behind methods given, systematic, and supplemental to 
the core curriculum.  Students need modeling, guided practice, continuous corrective 




 Conflicting amounts of time for Tier 2 intervention recommendations have been 
reported.  Gerten and colleagues recommend 20-40 minutes per session for four to five 
times per week.  National Center on Response to Intervention Guidelines (2010) 
recommend Tier 2 intervention lasting 10-15 weeks (as cited in Hunt & Little, 2014). 
Tier 2 should have progress monitoring every other week (Lembke et al., 2012). Students 
identified through progress monitoring that are not responding to Tier 2 intervention(s) 
are moved to the next prevention level. 
 
 Tertiary prevention.  The tertiary prevention or Tier 3 is the most intense 
intervention provided to students who are unresponsive to the Tier 2 intervention(s) 
(McInerney & Elledge, 2013; Lembke et al., 2012).  "Increasing intensity is achieved by 
(a) using more teacher-centered systemic, and explicit (e.g. scripted) instruction; (b) 
conducting it more frequently; (c) adding to its duration; (d) creating smaller and more 
homogeneous student groupings; (e) relying on instructors with greater expertise" (Fuchs 
& Fuchs, 2006, p. 94).  Hunt and Little (2014) recommend the progress monitoring 
method of curriculum-based measurement as a formative assessment allowing teachers 
the ability to modify interventions along the way.  Students need explicit instruction, 
opportunities to verbalize their own reasoning, visuals, logical sequence of examples, and 
frequent feedback (Lembke et al., 2012). 
 
 Fidelity.  Regardless of the level a student is placed, each component of the RtI 
model must be implemented with fidelity (Lembke et al., 2012).  Three areas to monitor 
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for fidelity are: assessment, instruction, and decision-making procedures (Keller-
Margulis, 2012). "Fidelity helps ensure that RtI assessment data are used properly within 
explicit decision-making model.  It means that teachers analyze RtI assessment data to 
make informed decisions about how to instruct different students in the class…Fidelity is 
important to ensure that all students learn and achieve at high standards" (McInerney & 
Elledge, 2013, p. 12).  
 
Learning Theories 
 Cognitive theory.  "Teaching…is inevitably based on teachers' notions about the 
nature of the learner's mind" (as cited in Tenenberg & Knobelsdorf, 2014, p. 1).  
Cognivists posit that the mind is like a machine and define learning as the acquisition, 
change, and application of symbol structures that denote knowledge about the world, 
such as scripts, plan, and schema (Tenenberg & Knobelsdorf, 2014).  Cognivists believe 
people use material and social resources around them to construct knowledge which 
represented in the mind is viewed as context free, allowing for rules of inference to be 
used to generate new understandings inferred from the symbol structures. (Schoenfeld, 
1987; Tenenberg & Knobelsdorf, 2014).  Constructivists like Swiss psychologist Jean 
Piaget believed learners construct their own understanding.  Piaget felt concrete 
experiences provided learners with raw materials needed for thinking and theorized that 
certain ways of thinking are simple for adults, but not for children (Gafoor & Farooque, 




 Sociocultural cognitive theory.  Research by Tenenberg and Knobelsdorf (2014) 
identify another cognitive theory called sociocultural cognitive theory, which has its roots 
in Russian psychology of the 1920s, as a result of work by Lev Vygotsky.  Sociocultural 
cognition theory views minds as cultural products, biologically evolved to be extended by 
tools, social interaction, and embodied interaction in the world and that learning is 
viewed as tool-mediated in the ongoing practices of cultural communities (Tenenberg & 
Knobelsdorf, 2014).  Four key principles of sociocultural cognition theory are: (1) 
activity is mediated by cultural tools; (2) cognition involves looping between brain, body, 
and world; (3) cognition is distributed across people and tools; and (4) learning is the 
transformation of participation in ongoing sociocultural practices (Tenenberg & 
Knobelsdorf, 2014).   
 
 Sociocultural cognition theory states, “Mastery cannot be gained only from 
prolonged social interactions with members of the culture that embeds the practice.  
Social interactions must be accompanied with modeling in context to allow novices to 
understand how particular actions are linked to particular effects in the world” (as cited in 
Tenenberg & Knobelsdorf, 2014, p. 14).  A child’s culture shapes cognitive development 
by determining what and how the child will learn about the world.  According to 
Vygotsky social interactions actually create our cognitive structures and thinking 




 Social cognitive theory.  Social cognitive theory is a mix of both Piaget and 
Vygotsky's beliefs. Social cognitive theory developed by Albert Bandura's Triadic 
Reciprocal Causation model of learning is a view that, "self-development, adaptation, and 
change occur through an interplay of personal, behavioral, and environmental 
influences…People are producers of their environment, not just products of it." 
(Davidson & Davidson, 2003).  In other words, people learn by doing and experiencing 
natural consequences of their action or they learn by observing others.   
 
 Environmental and behavior.  Bandura explained, "The environment, which 
includes social interactions such as instruction, modeling, and persuasion can alter 
personal characteristics as when we use performance feedback to improve skills.  An 
individual's personal characteristics such as age, gender, race, ethnicity and social status 
can also evoke differing reactions in others when the behavior is the same," (Davidson & 
Davidson, 2003).  Observational learning is based on the idea that human beings both 
learn how to perform a behavior and what will happen once the behavior is performed 
(Woolfolk, 2001).  “Four elements of observational learning are paying attention, 
retaining information or impressions, producing or practicing behaviors, and being 
motivated to repeat the behaviors” (Woolfolk, 2001, p. 324).  The final step is important.  
Without motivation people will not put skills they have observed into action (Davidson & 
Davidson, 2003).  In social cognitive theory both internal and external factors are 




 Personal beliefs.  Bandura believed self-efficacy, a personal belief in one's ability 
to produce desired results by one's own actions, is the foundation of motivation and 
accomplishments (Davidson & Davidson, 2003; Rosenthal & Zimmerman, 1978).  
Mastery, social modeling, social persuasion, along with physical and emotional states are 
four major ways of developing efficacy (Davidson & Davidson, 2003).  Collins 
summarizes that mastery of practice cannot be gained from books or other inanimate 
sources, but can sometimes, be gained by prolonged social interaction with members of 
the culture that embed the practice (as cited in Tenenberg & Knobelsdorf, 2014).   
“Seeing the practice carried out by experts using the tools that make the practice possible, 
and using language to talk about the practice while it is carried out in context, allows 
novices to understand how particular forms of tool-mediated action are linked to 
particular effects in the world and to the hierarchical goals of the individuals and 
community engaged in the practice” (Tenenberg & Knobelsdorf, 2014, p. 15).   
 
Bandura believed that effective social persuaders orchestrate situations that bring 
success with the right amount of challenge as to not appear too easy, but also avoiding 
placing individuals in situations prematurely for which they are certain to fail (Davidson 
& Davidson, 2003).  Rosenthal and Zimmerman (1978) posit observational and cognitive 
processes are linked in more than a trivial manner and that weight must be given to the 
participant's willingness and capacity to perform.  "Sociocultural framework is well 
suited to explain the uniquely human dimensions of learning and behavior: Namely, the 
ability to learn vicariously, the capacity to form abstractions of structural regularities 
12 
 
among events and the ability to flexibly adapt to particular situations," (Rosenthal & 
Zimmerman, 1978, p. 33). 
 
Purpose Statement 
 Intervention for students struggling in mathematics at the high school level need 
to have research findings that support the continued use of the intervention.  Creating and 
implementing rigorous mathematics at all levels of schooling without regard for the 
cognitive development of school children has created a school curriculum that is 
incomprehensible for some.  The 2002 reauthorization of the Elementary and Secondary 
Education Act (ESEA) contained provisions that expanded state and district 
accountability for improving all schools and increasing the learning and achievement of 
all students, including those who struggle to master basic skills in reading and 
mathematics (Hille, 2011).  In 2011, the U.S. Department of Education waived certain 
provisions of the law in exchange for state reforms called flexibility plans.  Response to 
Intervention, RtI, is a research-based framework that addresses the U.S. Department of 
Education's flexibility plan requirements (Hille, 2011).    
 
 Fear of falling behind other nations, the National Commission on Excellence's A 
Nation at Risk report (1983) recommended three years of mathematics at the high school 
level.  Increasing the number of years spent studying mathematics should increase 
instructional time and lead to higher mathematical achievement (Kubitschek, Hallinan, 
Arnett, & Galipeau, 2005). However, a recent study found that students who were 
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exposed to higher mathematics standards, such as three years of mathematics, were more 
likely to drop out of high school (Plunk et al., 2014). 
 
 The National Education Commission on Time and Learning's (NECTL) report, 
Prisoners of Time (1994), stated that the reality of today's world is that global economy 
provides few jobs for the poorly educated.  The standard for the twenty-first century is 
that Americans must be knowledgeable, competent, and innovative as any people in the 
world (NECLT, 1994).  The commission made the case that more student learning time 
and more flexible schedules for seminars, laboratories, team teaching, team learning, and 
homework would be essential (NECTL, 1994).   
 
 Within the current conceptual framework the purpose of this dissertation was to 
investigate the effectiveness of students' daily participation in a supplementary high 
school mathematics class, a Math Lab, as an intervention in mathematics.  The study was 
conducted using three components that integrated Albert Bandura's social cognitive 
learning theory about the reciprocal causality of personal, environmental, and behavioral 
elements of the learning process.  The first component of the program evaluation was an 
analysis of the academic progress of Math Lab students.  The second component was an 
evaluation of Math Lab students' motivation and strategies for learning. The third 
component involved Math Lab students' perception of pedagogical practices in the Math 





 How did daily participation in a Math Lab, a district-created Tier 2 mathematical 
intervention, affect student success in mathematics as defined by academic achievement, 
Bandura’s social cognitive influences on learning, and student perceptions of high-quality 
instruction? 
 
Definition of Terms 
Academic Achievement as defined by the student's national percentile rank score on the 
mathematics portion of the Measures of Academic Progress, MAP, assessment. 
 
Algebra I is a traditional, not integrated, first year Algebra course taught the first year of 
high school. 
 
Algebra II is a traditional, not integrated, third year of Algebra course taught the third 
year of high school. 
 
Expectancy is a Motivated Strategies for Learning subscale that measures self-efficacy 




Geometry is a traditional, not integrated, geometry course taught the second year of high 
school. 
 
High School is defined as grades nine, ten, eleven, or twelve of any accredited high 
school in Nebraska. 
 
Learning Strategies is a Motivated Strategies for Learning subscale that measures 
metacognition self-regulation defined as the student's ability to control his or her 
cognitive processes.   
 
Levels of Prevention as defined by the National Center on RtI as primary prevention 
occurring everyday as the teacher delivers high quality instruction of core curriculum to 
all students.  Then secondary prevention involves delivery of research-based 
intervention(s) of moderate intensity to at-risk students in the class as a supplement to the 
core curriculum.  Lastly, tertiary prevention involved delivery of individualized intense 
intervention(s) to student unresponsive to the secondary preventions. 
 
Math Lab is a support mathematics class that is taught in conjunction with Algebra I, 
Geometry, or Algebra II in which students earn elective credit with a pass/fail grade. 
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Measures of Academic Progress® (MAP®) creates a personalized assessment 
experience by adapting to each student’s learning level—precisely measuring student 
progress and growth for each individual.  
 
Participation in a Math Lab is defined as a student enrolled in a Math Lab. 
 
Pedagogy as defined by Merriam-Webster Dictionary is the art, science, or profession of 
teaching. 
 
Recovery as defined by Merriam-Webster Dictionary is the process of combating a 
disorder or a real or perceived problem.   
 
Recovery in mathematics is the process of students returning to the same level of 
understanding mathematics as their peers in their respective grade level as measured by 
Measures of Academic Progress, MAP, assessment. 
 
Resource Management is a Motivated Strategies for Learning subscale that measures 
effort regulation defined as the student's measurement of different resources and help 
seeking defined as the student's intention to seek help from the instructors or other staff.   
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Response to Intervention, RtI, is a set of scientifically-research validated practices that 
were modeled after research in curriculum-based reading skills conducted by Deno and 
Mirkin (as cited in Moors, Weisenburgh-Snyder, & Robbins, 2010) as a means for 
providing early intervention for all students at risk for failure in school (Fuchs & Fuchs, 
2006; Valenzuela et al., 2014). 
 
RtI Framework- National Center on RtI identified four essential research-based 
components for an RtI Framework: (1) Data-based decision making, (2) Universal 
screening, (3) Progress monitoring, and (4) Multi-level prevention system.   
 
Social Cognitive Theory developed by Albert Bandura is the belief that learning is a 
triadic reciprocal process between personal beliefs, behaviors, and the environment. 
 
Value Beliefs is a Motivated Strategies for Learning subscale that measures task value 
defined as judgments regarding how interesting, useful, and important the course content 
is to the student and extrinsic goal orientation defined as focus on grades and approval 
from others.   
 
Assumptions 
 Certain assumptions were being made with regards to this study.  The district was 
assumed to be implementing the Response to Intervention elements of universal 
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screening and progress monitoring with fidelity.  The district was assumed to have a 
tiered-intervention system in place within each school.  There was an assumption that the 
administration, counselors, and teachers had been trained in and were using a data-based 
decision model to correctly place students in an appropriate level of intervention.  The 
district-created Math Lab was assumed to have been correctly identified as a Tier 2 
intervention in high school mathematics.   
 
All of the Math Lab instructors were assumed to be using high-quality, research-
based instructional practices and they had been trained on the RtI process of data-based 
decision making model to guide their instructional decisions.  It was assumed that the 
MAP assessments were given to students following correct testing protocol and 
assessment results had not been adjusted after the fact.  All students in the Math Lab were 
assumed to be treated the same by their instructors regardless of gender, race, or socio-
economic status.  On surveys it was assumed that participants were supplying honest and 
accurate replies.   
 
Significance of the Study 
 The end product of this study will be a program evaluation model that districts 
can use to assess the effectiveness of intervention programs in mathematics that they 
created for use within their high schools.  Administrators will have data-supported 
decisions based on three criteria that will guide their efforts of improving an intervention 
or discontinuing an intervention program.  Specifically within this study if the district-
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created Math Lab was found to be ineffective, it would free-up time in student schedules 
and staff schedules to create a new intervention.  If Math Labs were found to be effective 
then administrators and teachers could continue to improve the model and promote the 





Chapter 2: Review of Literature 
Introduction 
 Students who struggle in mathematics in elementary school will face an uphill 
battle as they progress through secondary level graduation requirements.  "In 2002, the 
U.S. Department of Education set an explicit goal in its Educational Strategic Plan to 
transform education into an evidence-based field and to increase the relevance of research 
to meet practitioners' needs" (Hille, 2011, p. 63).  Numerous research studies have 
investigated academic intervention techniques that ranged from psychological to 
environmental.  Interventions in mathematics have been initiated and evaluated from the 
elementary level to the college level, however, studies conducted beyond the elementary 
level are scarcer and lack sufficient statistical analysis to evaluate their effectiveness.   
 
Political Influence 
 For over a century the purpose of secondary education has been under 
investigation. In 1893, the National Education Association appointed a Committee of Ten 
to determine the function of secondary schools and set standards that could be used to 
measure the degree to which the functions were met.  The committee concluded that the 
subjects taught do not matter as long as they provide strong and effective mental training 
(Huyvaert, 1998) and researchers have stated that public education was the training 
ground for molding future democratic citizens to think critically (Fiske, 1991; Levine, 




 In an attempt to resolve educational concerns in 1972 the National Commission 
on the Reform of Secondary Education’s conclusion was that American schools were on 
the brink of collapse blaming state affairs on society's sudden changes to the mission of 
schools making 32 recommendations for improving secondary education.  Fear of falling 
behind other nations, the National Commission on Excellence wrote the U.S. Department 
of Education’s “A Nation at Risk” report, 1983, recommending specific increases in 
certain subjects: four years of English, three years of math, science, and social studies, 
half a year of computer science, and two years of foreign language. The National 
Mathematics Advisory Panel found students need to be proficient through Algebra II to 
assure college preparedness (Burns, Sarlo, & Pettersson, ND).   
 
 Past research consistently shows that more instructional time leads to higher 
achievement (Kubitschek et al., 2005), yet a recent study found that individuals who were 
exposed to higher mathematics standards, three years of mathematics, were more likely to 
drop out of high school (Plunk et al., 2014).  In 2001, Lichner and Morette revealed a 
positive association between high school drop-out rates and crime, citing, “a 1% 
reduction in National dropout rate would have resulted in 400 fewer murders and 8,000 
fewer assaults” (as cited in Plunk et al., 2014).  Due to the unintended negative effects of 
mandated educational policies, some researchers believe decisions about what takes place 
in the classroom, such as curriculum and assessment, are best made at the classroom level 





   “The classroom environment provides the teacher with a certain degree of 
autonomy because the teacher is the unique authority in his or her classroom and there is 
hardly any direct control and supervision on his or her activities with a few exceptions, 
called the structural looseness of the teacher profession" (?̈?zt?̈?rk, 2012, p. 297).  If 
teachers fail to make adjustments based on how their class is going, they will miss 
valuable learning opportunities (Gafoor & Farooque, 2010).  Dale lists the following 
types of organizational decisions: (1) policy decisions, which lay down the principles 
covering the conduct of the organization; (2) administrative decisions, which translate the 
policies into general courses of action; and (3) executive (ad-hoc) decisions, which are 
made in light of policy and administrative decisions, but made at the point where the 
action is taking place (as cited by Pashiardis, 1994).  Teachers are making executive (ad-
hoc) decisions in the classroom where the action of teaching and learning is taking place 
in the classroom. 
 
 Several researchers agree that the learning process is complex by its very nature 
of working with real students in real situation and that no one solution can fix all 
American schools (Fiske, 1991, Martin & Mironchuk, 2010).  Furthermore, putting 
theory about effective teaching methods into practice is challenging because teachers 
interpret the definition and goal of the teaching method differently based on their own 
understanding of the concepts (Gafoor & Farooque, 2010) and as noted by Piaget certain 
ways of thinking that are simple for adults will not be for children.  The learning process 
becomes complex when time allocated for teaching does not equal the amount of time 
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students need to learn (Huyvaert, 1998).  According to the National Education 
Association “for school employees involved in reform, time has become an implacable 
barrier” (NECTL, 1994).  In 1994, the National Education Commission on Time and 
Learning, NECTL, advocated in their report “Prisoners of Time” that if Americans are to 
reclaim world-class standards they need more academic time.   
 
In the "Prisoners of Time" report the committee members remarked that increased 
difficulty level of new content frameworks would require more time for student learning 
and more flexible schedules for seminars, laboratories, team teaching, team learning, and 
homework (Huyvaert, 1998; NECTL, 1994).  More students are being required to learn 
mathematics at levels that used to be reserved for only the top students.  Huyvaert (1998) 
reports that an increase of 10-20% more quality instructional time would be required in 
order for 80% of the student body to learn concepts that formerly were reserved for the 
top 20% of students.  Glaser and Alkinson's research concluded that the slowest 5% of 
students took five times longer to learn a set of criterion than it did for the fastest 5% (as 
cited in Huyvaert, 1998).  Karweit and Slavin reported increasing daily active learning 
for at least 13 minutes was positively correlated with an increase in student achievement. 
Additionally, active engagement minutes run about 50-75% of available time (as cited in 







 Fiske (1991) and NECTL (1994) noted jobs of the future are going to require 
higher levels of abstract thinking.  The ability to consider abstract possibilities which are 
critical for much of mathematics students need to progress to the formal operation stage 
of learning (Woolfolk, 2001).  Piaget claimed, however, that some students remain at the 
“hands-on” stage of thinking throughout their entire school years.  A longitudinal study 
of math ability by Mazzocco (2007) entitled "The Math Skills Development Project" in 
Baltimore followed a group of 160 kindergarteners through eighth grade and 100 were 
followed through high school providing the following results about mathematic 
development: 
 Math difficulties will persist throughout the school years, with two-thirds of 
underperforming elementary students continue to underperform through middle 
school. 
 Many skills support mathematics, so there are many reasons for difficulties in 
mathematics with differences in cognitive skills and growth trajectories in 
achievement over time highlight the importance that there is not a one size fits all 
approach to helping children who have low math achievement. 
 A sense of number matters.  Ninth graders with number sense difficulties can be 
tracked all the way back to kindergarten, so it should not be assumed a difficulty 
in basic math skill will disappear over time. 
 Cognitive skills also matter when later mathematics performance is linked with 
earlier performance in executive function skills and in some spatial memory 
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skills.  Students with lower levels of math achievement were just as likely to 
correctly report that they could not solve a problem when in fact they could not.  
Whereas, when reporting that a problem was within their grasp of learning 
students with lower levels of math achievement were less likely than their 
typically achieving peer to actually solve the problem correctly.  So asking a 
student to "come to me when you need help" may not work if a student does not 
recognize that a problem is one they cannot solve. 
 Mental arithmetic fluency has a fundamental role in higher-level mathematical 
competence. 
 
 "Research by Berninger and Richards has also found that children that do not 
have basic math fact fluency to the point of automatic recall will have less executive skill 
capacity to direct toward the strategic problem solving levels of math processing because 
they have to frequently pause and fill their attention and working memories with lower 
order skills, such as counting" (as cited in Kaufman, 2010, p. 153).  Students with 
learning disabilities in mathematics tend to use trial-and-error strategies or perform 
irrelevant computations and without supports in place these students tend to assume 
passive roles and their progress is substantially slower than that of their peers without a 
learning disability (Woodward, 2004).  "National standards requiring more demanding 
content and more rigorous graduation requirements in mathematics will also require 




Motivated Strategies for Learning 
 Student motivation, self-efficacy, and disposition.  Several researchers agree to 
achieve success in mathematics, incorporating student motivation has to be an essential 
daily component of instruction (Bobis, Anderson, Martin, & Way, 2011; Brahier, 2011; 
Shunk & Richardson, 2011).  Action research on motivation techniques in high school 
found verbal praise is linked to intrinsic motivation, whereas, competition and rewards 
are linked to both extrinsic and internal motivation, as long as, students were engaged in 
the instruction and the use of best practices such as collaborative grouping (Haywood, 
Kuespert, Madecky, & Nor, 2008).  Student qualities of self-belief, mastery of 
orientation, valuing school, persistence, planning, and task management increase student 
motivation (Bobis et al., 2011; Shunk & Richardson, 2011).  Brain research reveals 
superior learning takes place when classroom experiences are relevant to students' lives, 
interests, and experiences (Willis, 2014).   Increasing motivation (Zollman, Smith, & 
Reisdorf, 2011) and providing an educational environment that is mentally stimulating 
for all children (Boaler, 2011) are keys to increasing student engagement in the learning 
process.  Research by Frick, Merrill, and Thomson has shown that the use of Merrill's 
First Principles of Instruction in Education improves student learning and satisfaction by 
activating students' prior knowledge and engaging students in solving real-world tasks (as 
cited in Gardner, 2010).   
 
  Self-efficacy, coined by Albert Bandura, is a person's belief in his or her ability 
to complete a future task or solve a future problem.  Numerous researchers found 
connections between self-efficacy and motivation, which correlates disposition to 
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mathematics achievement (Bobis et al., 2011; Shunk & Richardson, 2011; Wiederkehr et 
al., 2015; Zollman et al., 2011). “Disposition is broader than attitude.  It includes interest 
in mathematics, curiosity, perseverance, confidence in using mathematics, flexibility in 
exploring mathematics and attempting different problem solving strategies to solve 
problems, valuing the application of mathematics, and appreciation of the role of 
mathematics in our culture and our world” (Brahier, 2011, p. 6).   In addition to a 
student’s disposition, Zollman and colleagues (2011) state a student’s development at 
every level: cognitive, social, and physical are necessary to achieve success in 
mathematics. 
 
 Woolfolk (2001) stated a teacher's role is to orchestrate materials, tasks, 
environments, explorations, as well as, encourage and support the learning process by 
increasing the independence of their students.  Self-efficacy is important to develop in 
students because it is tied to achievement due to its ability to affect student motivation 
(Bobis et al., 2011; Schunk & Richardson, 2011; Zollman et al., 2011).  "Student self-
efficacy is developed when teachers foster self-determination, cultivate self-regulation, 
capitalize on social goals, and establish an engaging classroom environment” (Zollman et 
al., 2011, p. 48).  Student perception of the amount of time spent on mathematics, 
noticing improvement in mathematics, and teacher feedback build self-efficacy in the 




 Ross and Bergin (2011) state lessons must be created that have the optimal level 
of challenge to engage each student.  While planning for an optimal level of challenge 
teachers need to be careful not to create a false sense of self-efficacy by creating tasks 
that are too simple (Suh, Graham, Ferrarone, Kopeinig, & Bertholet, 2011) which could 
limit student’s access to more challenging mathematics (Suh et al., 2011).  Creating a 
rigorous task has merit.  Spacas found momentary failure during challenging tasks 
improved self-efficacy (as cited in Suh et al., 2011). 
 
Instructional Strategies in Mathematics 
 To promote self-efficacy, disposition, and motivation in the classroom students 
should navigate the problem-solving process independently while discussing or justifying 
choices made to other students (Boaler, 2011; Gerson, Hyer, & Walter, 2011; Kasmer & 
Kim, 2011). To establish a norm for problem solving and communicating mathematics 
teachers need to model behaviors they want students to exhibit in small groups (Jansen, 
2011).  Studies indicate that modeling can be effective especially when the teacher makes 
use of reinforcement and practice (Woolfolk, 2001).  Teachers need to take time to build 
authentic relationships with their students in order for students to trust their teachers 
enough to share their thoughts (Martin & Mironchuk, 2010) creating a learning 
environment that promotes a development of understanding of mathematics and not 




 Studies have found increases in student mathematical achievement are found 
when cooperative learning groups are used in combination with metacognitive instruction 
(Shunk & Richardson, 2011), when mixed ability groups are taught mathematics with 
project-based approach (Boaler, 2011), and when using complex instruction in which 
challenging tasks are used to promoted thinking and discussing mathematical concepts 
(Boaler, 2011).  Another study found providing math instruction followed by problem 
solving resulted in better procedural knowledge and conceptual knowledge of instruction, 
more problems were solved and more equality-concept explanations were given during 
the intervention versus when groups tried a problem before instruction (Fyfe, DeCaro, & 
Rittle-Johnson, 2014).   
 
 A study investigating computer programs used for intervention programs found 
out of twenty math intervention programs only three used neuroscience research in the 
development and five reported empirical peer reviewed research warning educators to be 
careful when choosing an intervention program (Kroeger, Brown, & O'Brien, 2012).  
Research shows the use of concrete-semi-concrete-abstract mathematical teaching 
approach showed positive results for skill acquisition and retention (Miller, Mercer, & 
Dillon, 1992).  Secondary schools have integrated accelerated learning into the classroom 
which is more advantageous to student learning and is dichotomous to remedial pull out 
classes with a learning atmosphere that provides academic stimulation by bringing 
enriching opportunities to the students (Fiske, 1991; Wood, 1992).  Enriched classroom 
experiences help students overcome misconception in their own learning process and 
retain the information longer (Glenberg, 2014).   
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 Slavin, Lake, and Groff (2010) summarized 189 mathematical studies of 
elementary, middle school, and high school found at the high school level the strongest 
evidence of effectiveness where those that provided professional development to teachers 
to teach them strategies for teaching math and programs that are designed to change daily 
teaching practices through the use of cooperative learning, classroom management, and 
motivation programs.  They were found to have larger impacts on student achievement 
than programs that emphasize textbooks or technology use alone.   
 
Interventions in Mathematics 
 Findings indicate that students with learning disabilities are capable of mastery of 
(pre)algebraic problem solving approach as long as appropriate interventions were 
provided, concluding, "the issue is not about what you teach, but how you teach" (Zhang 
& Xin, 2012, p. 315).  Lower level mathematics students should have exposure to 
manipulatives as needed and differentiation incorporated into an extra block of daily 
instructional time, in addition to, techniques for increasing the student's active 
engagement must be employed (Huyvaert, 1998),  such as, increased supervision by the 
teacher with continuous cues during a task as to what to do next (Woolfolk, 2001).  A 
meta-analysis of 50 studies at the elementary level found six instructional strategies 
emerged as potentially beneficial to students with disabilities: visual and graphic 
depictions; systematic and explicit instruction; student think-a-louds; peer-assisted 
learning; formative assessment data provided to teachers; and formative assessment data 
provided directly to students (Ketterlin-Geller, Chard, & Fien, 2008).  
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A meta-analysis of mathematical intervention of elementary level research 
reported, "the use of self-regulated, technology, peer-mediated instruction, behavior 
intervention, and strategy instructional show promise for secondary students with 
emotional/behavioral disorders…Across studies, instruction consisted mostly of drill and 
practice and/or basic computation while lacking authentic problem solving situations." 
(Mulcahy, Maccini, Wright, & Miller, 2014, p. 159).  Several methods for checking a 
student's understanding at the elementary level that have been validated as effective are: 
concrete representational abstract assessment, error pattern analysis, and mathematic 
interviews (Lembke et al., 2012).  The authors supply several studies that have had 
positive results as mathematic interventions at the elementary level using precision 
teaching developed by Dr. Ogden Lindsley in the 1960's, as well as, Response to 
Intervention in mathematics interventions (Bryant, 2014; Fuchs, 2011; Hughes & Dexter, 
ND; Ketterlin-Geller et al., 2008; Moors et al., 2010).  Several research studies have 
differing results of effectiveness of RtI interventions in mathematics at the elementary 
level noting that the largest effect sizes are found with additional time, explicit support, 
engaging materials, math drill and modeling, math fluency intervention, number of 
sessions, intervention setting, use of curriculum-based assessment/measurement 
processes, and interventions shared with responsibility (Valenzuela et al., 2014). 
 
 Additional studies on Response to Intervention at the elementary level found 
seven principles of effective practice for student with mathematical disabilities to be 
instructional explicitness, instructional design to minimize the learning challenge, strong 
conceptual basis, drill and practice, cumulative review, motivators to help students 
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regulate their attention and behavior to work hard, and ongoing progress monitoring 
(Fuchs, Fuchs, Powell, Seethaler, Cirino, & Fletcher, 2008; Fuchs, 2011).  "Kroesbergen 
and Van Luit revealed in a meta-analysis of 58 math studies that students with math 
disabilities benefit more from explicit instruction than from discovery-oriented methods" 
(as cited in Fuchs, 2011, par. 3), heuristic instruction, and conceptual modeling (Zhang & 
Xin, 2012).  A study of intensive intervention in mathematics conveyed when 
implemented with enough intensity and duration and with systematic reliance on data 
based individualization, improves the mathematics performance of most students (Powell 
& Fuchs, 2015).   
 
Math Lab Research 
 Action research conducted at a high school found voluntary after school study hall 
was overall a positive experience for students, parents, and teachers.  One teacher 
remarked it was better teaching mathematics one-on-one to struggling students than in 
small or large groups; however, effects on academic achievement were inconclusive.  
(Dickens, Foreman, Jensen, & Sherwood, 2008). Another after school study hall in 
Louisiana was set up in a high school, but there were no results provided on its 
effectiveness (Hearn & Clark, 2007).    
 
 A college study of Decoding Algebra, a computer-assisted algebra recovery, 
supplemental course, lasting six weeks for three to five hours to complete modules 
received high student satisfaction ratings, but had no academic results (Daza, 
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Makriyannis, & Riera, 2014).  Another college study created a successful hybrid 
mathematics course that supplemented the course with an online recovery program, 
ALEXS, and used small group re-teaching to creating a flow of learning for students, 
however, no statistical data was provided to determine if the improvement in student 
course grades was due to the lab experience (Stevenson & Zweier, 2011). 
 
Conclusion 
 Although most research has been conducted at the elementary level, research by 
Protzko (2015) shows there is no evidence to support the notion that earlier interventions 
are more effective than later interventions.  The proposed study would begin to fill the 
void in research on interventions in mathematics at the secondary level by providing 
educators with an evaluation of a research-based intervention used to support students 





Chapter 3: Methodology 
Background of the Study 
A high school of approximately 1600 students serving grades nine through twelve 
in Eastern Nebraska was used in this study.  This school was accredited by the state of 
Nebraska and AdvancED.  It has been serving its community for approximately 40 years.  
The school's graduation rate has been in the mid to upper 90% since 2011.  The students' 
primary ethnicity were American Indian/Alaskan Native, 1%, Asian/Pacific, 4%, Black 
Non-Hispanic, 10%, White Non-Hispanic, 73%, and Two or More Races, 2%. 
 
The percent of students receiving free or reduced priced meals had been steadily 
increasing from approximately 21% in 2011-2012 to approximately 28% in 2013-2104 
which was below the district and state percentage, upper 30% to mid-40%, of students 
receiving free or reduced priced meals.  The schools' mobility rate was approximately 6% 
which was below the state and district mobility rates, approximately 12%.  The school 
employs approximately 100 teachers and of those teachers approximately 70% had 
master's degrees. 
 
The school's improvement goals were that all students would improve reading 
comprehension within all content areas and that all students would improve math skills. 
To accomplish these goals the school's administrators designed a new course, entitled 
“Math Lab”, as a support class, to help students who had traditionally struggled to be 
successful in mathematics.  The intent of the course was to provide additional support 
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and resources to high school students as they learned higher-level mathematics.  To be 
eligible for a Math Lab the student had to be recommended by a teacher or counselor and 
parental consent was required.  The Math Lab was a pass/fail course that met for the 
same amount of time as other courses offered and earned students an elective credit 
needed for high school graduation.   
 
Design 
 A summative program evaluation was conducted of the Math Labs using a theory-
based approach.  In 1987, Bickman defined program theory as a plausible and sensible 
model of how a program is supposed to work which is the central element of theory-
based approaches (Fitzpatrick, Sanders, & Worthen, 2011).  The emphasis when using 
the theory-based approach is on testing questions of causality, focusing on whether the 
program implementation was delivered as planned, and testing outcomes (Fitzpatrick et 
al., 2011).  The theory-based evaluation approach was used to verify the effectiveness of 
Albert Bandura's social cognitive learning theory within the instructional intervention(s) 
of the RtI process utilized by the Math Lab teacher to help meet the needs of each 
student.   
 
Research Questions 
1.  How was a student’s participation is a Math Lab related to academic achievement 
as measured by the Measures of Academic Progress, MAP, assessment? 
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a. How was the length of intervention, duration in a Math Lab, related to 
academic achievement? 
b. How was the mathematics course the student took while enrolled in a 
Math Lab related to academic achievement? 
c. How were Math Lab students’ gender, socio-economic status, and primary 
ethnicity related to academic achievement? 
2. How was a student’s participation in a Math Lab related to components of 
Bandura’s social cognitive influences on learning? 
a. How were Math Lab students’ value beliefs, expectancy, learning 
strategies, and resource management related to academic achievement? 
b. How were Math Lab students’ value beliefs, expectancy, learning 
strategies, and resource management related to the length of intervention, 
duration in a Math Lab? 
c. How were Math Lab students’ gender, socio-economic status, and primary 
ethnicity related to their value beliefs, expectancy, learning strategies, and 
resource management? 
3. How was a student’s participation in a Math Lab related to his or her perceptions 
of high-quality instructional practices? 
a. How were Math Lab students’ perceptions of high-quality instructional 
practices related to academic achievement? 
b. How were Math Lab students’ perceptions of high-quality instructional 




c. How were Math Lab students’ perceptions of high-quality instructional 




 To answer the first research question the subjects for this program evaluation 
were all of the Math Lab students, N = 328, since the 2012-2013 school year that were 
administered the MAP assessment, n = 208.  Skewness of .05 indicates the amount of 
change in national percentile rank data are approximately normal.  Out of the 208, eleven 
were considered outliers: -28, -28, -32, -34, -35, 26, 30, 30, 31, 33, and 34 as these 
students' change in national percentile rank values were more than two standard 
deviations (±0.82) away from the mean(M = -0.61) score.  Once removed the sample size 
for this study was 197 Math Lab students.  Forty-four and two tenths percent of these 
Math Lab students were female and 47.4% were male.  Fifty-nine and five tenths percent 
of the Math Lab students that took the MAP test were White Non-Hispanic, 15.3% were 
Black Non-Hispanic, 12.6% were Hispanic, 2.8% were Asian/Pacific, and 1.4% were 
American Indian/Alaskan Native.  Of these students 165 were in a Math Lab course for 
one academic year, 24 took two consecutive years of Math Lab, and 8 took three 
consecutive years of Math Lab.  Sixty percent took only an Algebra I Math Lab, 1.9% 
took and Algebra I Math Lab followed by a Geometry Math Lab, 13% took only a 
Geometry Math Lab, 14.9% took only an Algebra II Math Lab, and 1.9% took a 




 To answer the second and third research questions the subjects were a small 
sample, n = 24, of former Math Lab students who may or may not have taken the MAP 
assessment and whose parents gave consent to take a researcher-created student survey 
and the Motivated Strategies for Learning Questionnaire, MSLQ.  Sixty-two and five 
tenths percent of those surveyed were female and 37.5% were male.  Seventy-five 
percent of the surveyed Math Lab students were White Non-Hispanic, 12.5% were Black 
Non-Hispanic, 4.2% were Hispanic, and 8.3% were Asian/Pacific.  Of these students 19 
were in a Math Lab course for one academic year, 4 took two consecutive years of Math 
Lab, and 1 took three consecutive years of Math Lab.  Sixty-six and seven tenths percent 
took only an Algebra I Math Lab, 16.7% took an Algebra I Math Lab followed by a 
Geometry Math Lab, 12.5% took only a Geometry Math Lab, 4.2% took all three levels 
of the Math Lab courses. 
 
Data Collection 
 Quantitative data was collected using a researcher-created survey, an instrument 
for measuring components of Bandura’s social cognitive influences on learning called the 
Motivated Strategies for Learning Questionnaire, MSLQ, and by acquiring student 
records.  The researcher obtained a sampling frame of all former Math Lab students, their 
contact information and their MAP assessment data, and demographic information from 
the district’s data administrator.  Demographic information for contacting 
parents/guardians of Math Lab students, such as mailing addresses, email addresses, 
and/or phone numbers, was necessary for gathering data.  Other demographic information 
about the Math Lab students, such as gender, socio-economic status determined by 
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whether the student received free or reduced priced meals, and primary ethnicity were 
necessary to evaluate whether the use of social cognitive theory helped improve the 
learning of all students. 
 
 Variables.  Research question 1a, how was the length of intervention, duration in 
a Math Lab, related to academic achievement?  The independent variable was the length 
of intervention. The dependent variable was the amount of academic achievement as 
measured by the Measures of Academic Progress, MAP, assessment. 
 
 Research question 1b, how was the mathematics course the student took while 
enrolled in a Math Lab related to academic achievement?  The independent variable was 
a student’s mathematics course he or she was enrolled in while also enrolled in a Math 
Lab courses. The dependent variable was amount of academic achievement as measured 
by the MAP assessment. 
 
 Research question 1c, how were Math Lab students’ gender, socio-economic 
status, and primary ethnicity related to academic achievement?  The independent 
variables were the student's gender, socio-economic status, and primary ethnicity.  The 





 Research question 2a, how were Math Lab students’ value beliefs, expectancy, 
learning strategies, and resource management related to academic achievement?  The 
independent variables were a student’s value beliefs, expectancy, learning strategies, and 
resource management scores on the Motivated Strategies for Learning Questionnaire, 
MSLQ.  The dependent variable was the amount of academic achievement as measured 
by the MAP assessment. 
 
 Research question 2b, how were Math Lab students’ value beliefs, expectancy, 
learning strategies, and resource management related to the length of intervention, 
duration in a Math Lab?  The independent variable were a student’s value beliefs, 
expectancy, learning strategies, and resource management scores on the MSLQ.  The 
dependent variable was the length of intervention, duration as measured by the number of 
years the student was enrolled in a Math Lab course. 
 
 Research question 2c, how were Math Lab students’ gender, socio-economic 
status, and primary ethnicity related to their value beliefs, expectancy, learning strategies, 
and resource management?  The independent variable was a student’s gender, socio-
economic status, and primary ethnicity.  The dependent variable was his or her value 
beliefs, expectancy, learning strategies, and resource management scores on the MSLQ. 
 
 Research question 3a, how were Math Lab students’ perceptions of high-quality 
instructional practices related to academic achievement?  The independent variable was 
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the student’s perception of high-quality instructional practices in the Math Lab.  The 
dependent variable was the amount of academic achievement as measured by the MAP 
assessment. 
 
 Research question 3b, how were Math Lab students’ perceptions of high-quality 
instructional practices related to their value beliefs, expectancy, learning strategies, and 
resource management?  The independent variable was a student’s perception of high-
quality instructional practices in the Math Lab.  The dependent variables were his or her 
value beliefs, expectancy, learning strategies, and resource management scores on the 
MSLQ. 
 
 Research question 3c, how were Math Lab students’ perceptions of high-quality 
instructional practices related to their gender, socio-economic status, and primary 
ethnicity?  The independent variable was student’s perception of high-quality 
instructional practices in the Math Lab.  The dependent variables were his or her gender, 
socio-economic status, and primary ethnicity. 
 
Outline of Study Procedures 
 Instrumentation development.  A pilot study of the researcher-created survey 
was conducted to check the validity of the survey by using both face validity and content 
validity.  A pilot test group, non-experts, looked over the survey to make sure the 
questions were collecting data that would answer the research questions for the study.   A 
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pilot test group of professors in mathematics and survey design also looked over the 
survey to make sure the questions were collecting data that would answer the research 
questions for the study.  Both groups supplied the researcher with advice on what needed 
to be included, modified, or excluded.  
 
 To make sure the questionnaire was readable, consistently understood, and easy to 
respond to the researcher sent the survey to seven pilot subjects and received feedback.  
A few of the participants remarked on the wording of a few of the questions.  One person 
wondered if students would know what was meant by "designated time".  In the same 
question someone else wondered if students might be offended by the use of the word 
"basic" in the phrase "basic math skills". In another question a pilot participant wondered 
if the students would know what "differentiate" means, so the wording was changed to 
"personalized practice".  The researcher-created survey was revised using phrases found 
in previous studies on best instructional practices in mathematics and decided to make a 
check list instead of asking individual questions.  Based on suggestion by the pilot group 
a few open-ended questions were added into the survey allowing students the opportunity 
to express personal beliefs on what they felt was the most effective and least effective 
techniques used in the Math Labs. 
 
 Acquisition of district data.  The researcher contacted the district data 
administrator to acquire a list from 2012-2013 academic year to 2015-2016 academic 
year of all Math Lab students' names and names of their parents/guardians, Math Lab 
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students' email addresses and email addresses of their parents/guardians, as well as, home 
addresses.  The researcher also requested student MAP assessment data, socio-economic 
status, gender, and primary ethnicity.   
 
 Parental consent.  A letter of consent was sent to parents of Math Lab students 
via Qualtrics.com. A letter was mailed to parents of Math Lab students letting them know 
an email had been sent to them regarding the study.  The researcher also did several 
follow up emails in an effort to insure the highest response rate possible. A total of 43 
parents of Math Lab students gave consent for the researcher to send a letter of assent to 
their child.  The research sent a thank you email to those parents who gave consent.   
 
 Acquisition of student input.  Upon receipt of parental consent the researcher 
sent the Math Lab student an assent letter via Qualtric.com.  A letter was mailed to each 
of the students informing them of the email that was sent regarding the Math Lab study.  
A few email reminders were also sent out.  Once students provided assent, the researcher-
created survey and the MSLQ were sent to students to complete.  Reminder emails were 
sent to students a few weeks later to remind them to complete and return the survey and 
questionnaire.  In a last attempt to get completed surveys and MSLQ's from Math Lab 
students, hard copies of the researcher-created survey and the MSLQ were mailed to the 
students.  Of the 43 student assent letters sent via Qualtrics.com and via mail, 24 Math 
Lab students completed and returned the researcher-created survey and MSLQ.   Students 
had the opportunity to opt out of the study at any time and skip any portion of the survey 
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or MSLQ.  Parents could have decided at any time during the study to have their child 
withdraw from the study.  There was no known risk associated with this research.   
 
 Protection of data.  The data collected from individual students was de-identified 
and aggregated for data analysis.  The reports created used aggregated data, not 
individual student data.  Spreadsheet data was suppressed by column to keep 
identification information confidential. Student names will not be published in the study's 
report.  All school identification remained confidential and will not be published in the 
study's report unless given permission by the district.  All data collected during the study 
remained confidential and only data relevant to the research study questions was utilized. 
The data collected during the study will be stored in a locked file cabinet for one year and 
then shredded.   
 
Instruments 
 Academic achievement records. Northwest Evaluation Association's (2014), 
NWEA, website explains that the Measures of Academic Progress, MAP, are K-12 
interim assessments that measure growth, project proficiency on high-stakes tests, and 
inform how educators differentiate instruction, evaluate programs, and structure 
curriculum…Educators need to know if their students' growth was above the national 
norm or below, and NWEA provides that context with growth norms that place students 
and schools within a respective national sample…NWEA norming studies based on a 
nationally represented sample of MAP test scores from over ten million students produce 
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status norms that show percentile ranking on a national scale allowing schools to 
compare a student's growth to that of his or her academic peers. MAP assessments are 
computer-adaptive and assigns a Rasch Unit, RIT, which is anchored to a vertically 
aligned interval scale, and represents the level of test complexity at which he or she is 
capable of answering correctly about 50% of the time.  First-time MAP users begin with 
a grade-appropriate item; subsequent tests start at the achievement level demonstrated on 
the student's previous test.   
 
 At the high school in this study, Math Lab students took the MAP test at the 
beginning of the fall semester, at the end of the fall semester, and again at the end of the 
spring semester.  This study only used the beginning of the fall semester MAP results and 
the end of the spring semester MAP results to evaluate the Math Lab course. 
 
 Motivated strategies for learning questionnaire.  Math Lab students were given 
adapted portions of the Motivated Strategies for Learning Questionnaire, MSLQ, of 
Pintrich et al. (as cited in Podecam et al., 2014) that address Bandura's social cognitive 
theory of learning.  The questionnaire contained subscales of value beliefs to measure 
task value (judgments regarding how interesting, useful, and important the course content 
is to the student), and extrinsic goal orientation (focus on grades and approval from 
others).  A subscale of expectancy was used to measure self-efficacy for learning and 
performance (student's belief that they can accomplish a task).  The questionnaire also 
used learning strategies subscales to measure metacognition self-regulation (ability to 
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control one's cognitive processes).  Finally, resource management subscales were used to 
measure effort regulation (student's measurement of different resources) and help seeking 
(student's intention to seek help from the instructors or other staff).  The MSLQ was 
tested for validity and reliability with Cronbach alpha's calculated per subgroup ranging 
from .59 to .93.  The complete MSLQ contains 81 statements to rate on a seven point 
scale where "1" means, "I completely disagree." up to "7" which means, "I completely 
agree." The researcher decided to eliminate some of the sections from the MSLQ in an 
effort to receive the highest completion rate as possible from high school students, giving 
students 24 of the original statements to rate on the same seven-point scale.   
 
 Researcher-created student survey.  Math Lab students were given a 
researcher-created survey that contained six items; three open-ended questions, two 
close-ended questions, and one ranking question.  The responses were used to verify the 
utilization of research-based, high-quality instructional practices compiled from the 
literature review for students that have disabilities in mathematics or who are low 
achievers in mathematics.  Students had the opportunity to reflect on pedagogical 
approaches that had the most and least effect on their understanding of mathematical 








 Research question 1a, researcher ran a One-way ANOVA test between the change in 
duration of intervention and the amount of change in national percentile rank on the 
MAP assessment by the end of the Math Lab course. 
 Research question 1b, researcher ran a One-way ANOVA test between the math 
course a student was enrolled in at the time they were enrolled in a Math Lab course 
and the amount of change in national percentile rank on the MAP assessment by the 
end of the Math Lab course. 
 Research question 1c, researcher ran a One-way ANOVA test between the students' 
gender, socio-economic status, and primary ethnicity and the amount of change in 
national percentile rank on the MAP assessment by the end of the Math Lab course. 
 Research question 2a, researcher conducted a regression analysis between each 
subscale of the MSLQ and the amount of change in national percentile rank as 
measured by the MAP assessment. 
 Research question 2b, researcher ran a comparison of means and ANOVA between 
duration in the Math Lab and the MSLQ subscales results, a partial correlation 
analysis with a zero order Pearson correlation, and ANOVA analysis holding duration 
constant. 
 Research question 2c, researcher ran a comparison of means and ANOVA between 
students' gender, socio-economic status, and primary ethnicity and the MSLQ 
subscale results, a partial correlation analysis with a zero order Pearson correlation, 




 Research question 3a, researcher ran an ANOVA test for each instructional strategy 
listed on the researcher-created student survey and students' change in national 
percentile rank as measured on the MAP assessment. 
 Research question 3b, researcher ran an ANOVA test comparing each instructional 
strategy listed on the researcher-created student survey and students' results on the 
MSLQ subscales.  Frequency tables were created showing the mean MSLQ subscale 
values for students that observed the instructional practices listed on the researcher-
created student survey and another frequency table displaying the mean MSLQ 
subscale values for the types of grouping formations in the Math Lab. 
 Research question 3c, researcher created crosstabulation tables between each 
instructional practice listed on the teacher-created student survey and the students' 
gender, socio-economic status, and primary ethnicity.  A frequency table was created 
displaying the mean score for the types of grouping experienced in the Math Lab and 




Chapter 4: Results 
 
Research Question 1a 
 How was the length of intervention, duration in a Math Lab, related to academic 
achievement?  Out of 197 students with MAP data 165 took a Math Lab course for one 
academic year, 24 took two consecutive years of Math Lab courses, and eight took three 
consecutive years of Math Lab courses.  A One-way ANOVA, α = .05, showed 
insufficient evidence to support the claim that the mean difference in the change in 
national percentile rank on the MAP assessment was significantly different among the 
students who took one, two, or three years of a Math Lab, F (2, 194) = 2.128, p = .122.  
Duration of intervention does not make a statistically significant change in the student's 
academic achievement in mathematics. 
 
Research Question 1b 
 How was the mathematics course the student took while enrolled in a Math lab 
related to academic achievement?  One hundred thirty-three students took an Algebra I 
Math Lab, 36 students took a Geometry Math Lab, and 36 students took an Algebra II 
Math Lab. A One-way ANOVA showed a significant difference at α = .05 to support the 
claim that the mean difference in the change in national percentile rank on the MAP 
assessment was significantly different among the students enrolled in an Algebra I Math 
Lab, a Geometry Math Lab, and an Algebra II Math Lab, F (2, 194) = 6.016, p = .003, η2 




 Table 1 shows results of a Tukey HSD post hoc test with a significant mean 
difference in the change in national percentile rank scores on the MAP assessment at α = 
.05 between Algebra I Math Lab students and Geometry Math Lab students, M = 7.15,  p  
= .005.  The post hoc test also showed a significant mean difference in the change in 
national percentile rank scores on the MAP assessment at α = .05 between Algebra II 
Math Lab students and Geometry Math Lab students, M = 8.60, p = .006. There was not a 
significant difference in mean difference in the change in national percentile rank on the 
MAP assessment between Algebra I Math Lab students and Algebra II Math Lab 
students, M = -1.45, p = .778. 
 
Table 1 
Tukey HSD   
Math Lab Course Mean Difference P-value 
Algebra I - Geometry 7.1543 .005* 
Algebra II – Geometry 8.6007 .006* 
Algebra I – Algebra II -1.4464 .778 
Note. Mean difference is the difference between the mean change in percentile rank on the MAP 
assessment between the beginning of fall scores and the end of the spring scores. 
* p < .05 
 
 The course that a student was enrolled in during the time in which they were 
taking the supplemental Math Lab course made a statistically significant difference in 
his/her academic achievement in mathematics.  Students taking the Algebra I and 
Algebra II Math Lab courses were experiencing similar gains in academic achievement, 
both of which were greater than those experienced by Geometry Math Lab students. 
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Research Question 1c 
 How were Math Lab students’ gender, socio-economic status, and primary 
ethnicity related to academic achievement?  A One-way ANOVA, α = .05, showed 
insufficient evidence to support the claim that the mean difference in the change in 
national percentile rank on the MAP assessment was significantly different among 
genders, F(1, 195) = 2.159, p = .143.  A One-way ANOVA, α = .05, showed insufficient 
evidence to support the claim that the mean difference in the change in national percentile 
rank on the MAP assessment was significantly different between those of low socio-
economic status and those who were not of low socio-economic status, F(1, 195) = .524, 
p = .470.  A One-way ANOVA, α = .05, showed insufficient evidence to support the 
claim that the mean difference in the change in national percentile rank on the MAP 
assessment was significantly different among primary ethnicity, F(4, 192) = .012, p = 




 F-Statistic P-Value 




Primary Ethnicity .012 1.000 
Note. F-statistic degrees of freedom for gender and socio-economic status was (1, 195).  Degrees of 




 Students regardless of their gender, socio-economic status, or primary ethnicity 
should experience similar changes in academic achievement in mathematics after taking a 
Math Lab course.   
 
Research Question 2a 
 How were Math Lab students’ value beliefs, expectancy, learning strategies, and 
resource management related to academic achievement?  The surveyed Math Lab 
students' mean value beliefs score and their change in national percentile rank on the 
MAP assessment had a Pearson Correlation of -.046.  An ANOVA provided insufficient 
evidence, α = .05, to support the claim that the correlation was significant, F(1, 12) = 
.026, p = .875.  The surveyed Math Lab students' mean learning strategies subscale value 
and their change in national percentile rank on the MAP assessment had a Pearson 
Coefficient of -0.512.  An ANOVA provided insufficient evidence, α = .05, to support the 
claim that the correlation was significant, F(1, 12) = 4.271, p = .061.  The surveyed Math 
Lab students' mean resource management and change in percentile rank on the MAP 
assessment had a Pearson Correlation of -.649.  An ANOVA provided sufficient evidence 
at α = .05 to support the claim that the correlation was significant, F(1, 12) = 8.723, p = 
.012.  The surveyed Math Lab students' mean expectancy subscale value and change in 
national percentile rank on the MAP assessment had a Pearson Correlation of -.419.  An 
ANOVA provided insufficient evidence at α= .05 to support the claim that the correlation 






Regression Analysis between Math Lab Students' MSLQ Subscale Value and Their 
Change in National Percentile Rank on the Math Assessment 
MSLQ Subscale Pearson 
Correlation 
R2 F-Statistics P-Value 
Value Beliefs -.046 .002 .026 .875 
Learning 
Strategies 
-.512 .263 4.271 .061 
Resource 
Management 
-.649 .421 8.723 .012* 
Expectancy -.419 .176 2.559 .136 
Note. n = 14 
* p < .05 
 Students' ratings on the MSLQ for each subscale were inversely related with their 
academic achievement in mathematics, however, only one subscale value was 
significantly related to academic achievement, resource management.  The amount of 
academic achievement experienced by the Math Lab student was higher when the student 
did not put forth great effort to seek out extra help beyond the classroom setting.  The 
amount of academic achievement experienced by the Math Lab student decreased as the 
student increased in his/her efforts to seek out extra help beyond the classroom setting.   
 
Research Question 2b 
  How were Math Lab students’ value beliefs, expectancy, learning strategies, and 
resource management related to the length of intervention, duration in a Math Lab?  
Table 4 shows that among the surveyed Math Lab students value beliefs ranked highest 
among students who had one year or two years of Math Lab with mean scores of 5.91 and 
5.22 respectively.  Students who took Math Lab for one year ranked learning strategies 
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the lowest with a mean score of 5.06 and students that took the Math Lab for two years 
ranked expectancy lowest with a mean score of 4.13.  In the sample of 24 students only 
one student had three consecutive years in the lab and this student ranked value beliefs 
the lowest at 5.33.  
 
Table 4 
Mean Report of MSLQ Subscale Sorted by Duration 
Duration MSLQ Subscale  M SD 
1 Value Beliefs 5.91 .89 
 Expectancy 5.56 1.31 
 Learning Strat. 5.06 .79 
 Resource Mgmt. 5.18 .78 
2 Value Beliefs 5.22 .92 
 Expectancy 4.13 1.00 
 Learning Strat. 4.20 1.64 
 Resource Mgmt. 4.50 .90 
3 Value Beliefs 5.33 0 
 Expectancy 6.00 0 
 Learning Strat. 6.00 0 
 Resource Mgmt. 6.00 0 
Note. M=Mean, SD=Standard Deviation, Learning Strat.= Learning Strategies, Resource Mgmt.=Resource 
Management. Duration 1 = enrolled in Math Lab for one year, n=16; Duration 2= enrolled in Math Lab for 
two consecutive years, n=3; Duration 3 = enrolled in Math Lab for three consecutive years, n=1. 
 
 Figures 2, 3, 4, and 5 show that students with one year of Math Lab were most 
varied in their responses to expectancy (SD=1.31) and were most consistent in their 
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responses to resource management (SD=0.78).  Students who took the Math Lab for two 
years were most varied in their responses to learning strategies (SD=1.64) and most 
consistent in their responses to resource management (SD=.90).  Students who took the 
Math Lab for only one year rated higher performance on each MSLQ subscale and were 
more consistent in their responses on each MSLQ subscale compared to those who took a 
Math Lab course two consecutive years.  An ANOVA showed no significant difference at 
α = .05 in mean subscale values and the duration of intervention. 
 
Figure 2 
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Scatterplot of Surveyed Math Lab Students' Mean MSLQ's Learning Strategies Score and 
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Scatterplot of Surveyed Math Lab Students' Mean MSLQ's Resource Management Score 




 Regardless of whether the student was enrolled in one year of a Math Lab course, 
two consecutive years of Math Lab courses, or three consecutive years of Math Lab 
courses they all felt about the same when it came to being motivated to learn mathematics 
and they were all similar in how they judged whether they were using learning strategies 
and extra resources to get help as needed.   
 
 Students who took one year of a Math Lab course rated themselves higher on each 
MSLQ subscale than those students that took two consecutive years of a Math Lab 
course. Although not a significant difference in scores, it was noted in the mean MSLQ 
subscale values that students were not as motivated to learn when repeating the same 
















Mean Resouce Manangement Score




learn the material, and were less likely to seek out additional resources outside the 
classroom.  Ranking expectancy the lowest means the students in the Math Lab for a 
second year were not as confident in their ability to succeed in mathematics; yet, they 
were rating themselves highest in value beliefs which means they understood the 
importance and usefulness of the mathematics they were learning and wanted to get a 
good grade in the course.  The second year Math Lab students were most divided in how 
they rated their ability to utilize their own cognitive processes to solve problems in 
mathematics.   
 
Research Question 2c 
 How were Math Lab students’ gender, socio-economic status, and primary 
ethnicity related to their value beliefs, expectancy, learning strategies, and resource 
management?  Table 5 shows that both males and females ranked value beliefs the 
highest 5.78 (SD = .61) and 5.77 (SD = 1.09) respectively.  Males and females also 
ranked learning strategies the lowest, 5 (SD = 1.08) and 4.96 (SD = .91) respectively.  An 









Mean Report of MSLQ Subscale Sorted by Gender 
Gender MSLQ Subscale  M SD 
Male Value Beliefs 5.78 .61 
 Expectancy 5.22 1.36 
 Learning Strat. 5.00 1.08 
 Resource Mgmt. 5.15 .90 
Female Value Beliefs 5.77 1.09 
 Expectancy 5.49 1.35 
 Learning Strat. 4.96 .91 
 Resource Mgmt. 5.09 .79 
Note. M = Mean, SD = Standard Deviation, Learning Strat. = Learning Strategies, Resource Mgmt. = 
Resource Management. Males n = 9, Females n = 11. 
 
 Regardless of gender students felt about the same when it came to being 
motivated to learn mathematics and they were all similar in how they judged whether 
they were using learning strategies and using extra resources to get help as needed.   The 
only notable difference was with regards to the consistency in responses between male 
and female Math Lab students when rating value beliefs.  Female students seemed more 
varied than male students in their judgements regarding how interesting, useful, and 
important the course content is to them, as well as, their focus on good grades and getting 




 Table 6 shows students of low socio-economic status, SES, rated resource 
management the highest with a mean score of 5.56 (SD = .79), whereas those of higher 
SES ranked value beliefs the highest with a mean score of 5.84 (SD = .73). Both groups 
ranked learning strategies the lowest (M = 5.30, SD = .77 and M = 4.90, SD = 1.01 
respectively).  An ANOVA test comparing mean MSLQ subscales scores found no 
significant difference between socio-economic status at α = .05 
 
Table 6 
Mean Report of MSLQ Subscale Sorted by Socio-Economic Status 
Status MSLQ Subscale  M SD 
Low Value Beliefs 5.50 1.47 
 Expectancy 5.45 1.94 
 Learning Strat. 5.30 .77 
 Resource Mgmt. 5.56 .79 
Not Low Value Beliefs 5.84 .73 
 Expectancy 5.35 1.21 
 Learning Strat. 4.90 1.01 
 Resource Mgmt. 5.01 .81 
Note. M = Mean, SD = Standard Deviation, Learning Strat. = Learning Strategies, Resource Mgmt. = 
Resource Management. Low = low socio-economic status as defined by student receiving free or reduced 
priced meals, n = 4.  Not Low = not of low socio-economic status defined as student is not receiving free or 
reduced meal prices, n = 16. 
 
 Regardless of socio-economic status students felt about the same when it came to 
being motivated to learn mathematics and they were all similar in how they judged 
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whether they were using learning strategies and using extra resources to get help as 
needed.   However, students of low SES rated themselves highest in effort regulation and 
seeking help and those students that were not low SES felt strongest regarding how 
interesting, useful and important the course content is to them, as well as, their focus on 
good grades and getting approval from others. Both groups rated themselves the lowest in 
their meta-cognitive self-regulation, their ability put into action learning strategies or 
problem solve in mathematics.  Both groups were the most varied in their self-efficacy, 
their belief in their ability to succeed on their own. 
 
 Table 7 shows that when examining primary ethnicity among the surveyed Math 
Lab students Asian/Pacific, Hispanic, and White Non-Hispanic students ranked value 
beliefs the highest with respective mean scores of 6.58 (SD = .59), 6.50 (SD = 0), and 
5.54 (SD = .90).  Black Non-Hispanic students ranked expectancy the highest at 6.53 (SD 
= .75).  Asian/Pacific students and Hispanic students ranked resource management the 
lowest with mean scores of 5.88 (SD = .53) and 4.63 (SD = 0).  Black Non –Hispanic and 
White Non-Hispanic students ranked learning strategies the lowest with mean scores of 
5.67 (SD = .31) and 4.59 (SD = .86).  An ANOVA comparing mean MSLQ scores found 
significant differences at α = .05 between learning strategies subscale and primary 
ethnicity, F(3,16) = 4.064, p = .025, η2 = .432 and between resource management and 






Mean Report of MSLQ Subscale Sorted by Primary Ethnicity 
Ethnicity MSLQ Subscale  M SD 
AS Value Beliefs 6.58 .59 
 Expectancy 6.30 .99 
 Learning Strat. 6.20 .28 
 Resource Mgmt. 5.88 .53 
BL Value Beliefs 6.11 .75 
 Expectancy 6.53 .50 
 Learning Strat. 5.67 .31 
 Resource Mgmt. 6.04 .07 
H Value Beliefs 6.50 0 
 Expectancy 6.20 0 
 Learning Strat. 6.00 0 
 Resource Mgmt. 4.63 0 
WH Value Beliefs 5.54 .90 
 Expectancy 4.92 1.32 
 Learning Strat. 4.59 .86 
 Resource Mgmt. 4.85 .76 
Note. M = Mean, SD = Standard Deviation, Learning Strat. = Learning Strategies, Resource Mgmt. = 
Resource Management. AS = Asian/Pacific, n = 2; BL = Black Non-Hispanic, n = 3; H = Hispanic, n = 1; 




 Students within these ethnic groups felt significantly different in their ability to 
control their own cognitive processes and how they rated their effort regulation and help 
seeking.  The effect sizes indicated 43.2% of variation in mean scores for learning 
strategies and 38.7% of the variation in mean scores for resource management are due to 
the student's primary ethnicity.  Asian/Pacific Math Lab students had a stronger belief in 
their use of learning strategies in mathematics where as White Non-Hispanic Math Lab 
students rated themselves the lowest in this subscale.  Black Non-Hispanic Math Lab 
students rated themselves the highest in their ability to utilize resources outside the 
classroom where as the Hispanic Math Lab student rated themselves the lowest in this 
subscale.  The White Non-Hispanic Math Lab students ranked three out of the four 
categories the lowest: value beliefs, expectancy, and learning strategy. White Non-
Hispanic Math Lab students in general were not as motivated nor are they as confident in 
their problem solving abilities as the other Math Lab students.   
 
 A significant correlation was found at α = .05 between a Math Lab student's 
primary ethnicity and three out of four MSLQ subscale: primary ethnicity and learning 
strategies F(3.16) = 9.696, p = .007, R2 = .396; primary ethnicity and expectancy F(3,16) 
= 5.017, p = .040, R2 = .250; and primary ethnicity and resource management F(3,16) = 
6.776, p = .019, R2 = .353.  Gender and socio-economic status showed no significant 
correlation at α = .05.  When controlling for gender, socio-economic status, and primary 
ethnicity a zero-order Pearson correlation and ANOVA analysis found significant 





Correlation Analysis of Mean MSLQ Subscale Values Controlling for Gender, Socio-
Economic Status, and Primary Ethnicity 
MSLQ Subscales Pearson Correlation P-Value 
Expectancy         & Resource Mgmt. .774 .000* 
Expectancy         & Value Beliefs .746 .001* 
Value Beliefs      & Resource Mgmt. .706 .002* 
Expectancy         & Learning Strategies .554 .021* 
Note.  Resource Mgmt. = Resource Management 
*p < .05 
 
 The primary ethnicity of a Math Lab student had a significantly positive 
correlation with every MSLQ subscale except value beliefs.  Forty percent of the variation 
in Math Lab students' belief in their ability to apply learning strategies in mathematics are 
related to their primary ethnicity.  Twenty-five percent of the variation in Math Lab 
students' belief in their ability to complete tasks at this level of mathematics is related to 
their primary ethnicity and 35% of the variation in their willingness to utilize outside 
resources for help are related to their primary ethnicity. 
 
 When gender, socio-economic status, and primary ethnicity were held constant 
expectancy was significantly, positively related to all of the other MSLQ subscales.  A 
Math Lab students' belief in their own ability to succeed in the course was positively 
related to their motivation and their ability to seek and utilize outside resources to help 
themselves learn the content in their mathematics course.  Math Lab students who had a 
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strong belief that the content was interesting, useful, and important and who were 
motivated to earn a good grade in the course were more likely to seek out additional 
resources beyond the classroom to help them understand the content. 
 
Research Question 3a 
 How were Math Lab students’ perceptions of high-quality instructional practices 
related to academic achievement?  Of the 15 high-quality instructional strategies listed in 
the researcher-created student survey two techniques produced significantly different 
changes in academic achievement.  The mean difference in national percentile rank on 
the MAP assessment between those students that used hands-on materials in the Math 
Lab and those that did not was 15.558.  ANOVA results showed sufficient evidence at α 
= .05 to support the claim that the use of hands-on materials made a positive change in 
academic achievement F(1,15) = 9.645, p = .007, η2 = .391 (see Table 9).  The mean 
difference between in national percentile rank on the MAP assessment between those 
students who explained math verbally and those that did not was -21.4.  ANOVA results 
showed sufficient evidence at α = .05 to support the claim that the use of verbal 
explanations had a negative change in academic achievement F(1,15) = 6.467, p = .023, 






Descriptive Statistics for High Quality Instructional Techniques and ANOVA Results 








Students Did Not 
Verbally Explain 
Concept 
n = 7 n = 10 n = 13 n = 4 
M = 12.29 M = -3.30 M = -.62 M = 15.250 
SD = 9.38 SD = 10.69 SD = 11.24 SD = 9.46 
ANOVA Results 
F = 9.645   P = .007* 
ANOVA Results 
F = 6.467  P = .023* 
* p < .05 
 Thirty-nine percent of the variation in mean changes in national percentile rank on 
the MAP assessment were attributed to the use of hands-on materials in the Math Lab.  
Math Lab students that used hands-on materials in the Math Lab had a significant 
improvement in academic achievement compare to those students that did not use hands-
on materials.  Thirty percent of the variation in mean changes in national percentile rank 
on the MAP assessment are attributed to students verbally explaining math concepts 
while in the Math Lab. Math Lab students that were not asked to verbally explain 
concepts in class had significant improvement in academic achievement compared to 





Research Question 3b 
 How were Math Lab students’ perceptions of high-quality instructional practices 
related to their value beliefs, expectancy, learning strategies and resource management 
scores?  Table 10 shows results of an ANOVA comparing the mean MSLQ subscale 
values with high-quality instructional practice Math Lab students' observed; several were 
found to be significant at α = .05.  Students that experienced engaging practice had 
significantly different mean resource management scores.  Math Lab students that 
observed their Math Lab teacher modeling instructional concepts had significantly 
different mean learning strategies scores.  Math Lab students that used vocabulary 
techniques in the Math Lab had significantly different mean value beliefs score, mean 
expectancy scores, mean learning strategies scores, and mean resource management 
scores.   
 
 Math Lab students that felt appropriately challenged by their Math Lab teacher 
had significantly different mean value belief scores, mean expectancy scores, and mean 
resource management scores.  Math Lab students that had a Math Lab teacher provide 
cumulative reviews during Math Lab had significantly difference mean expectancy 
scores, mean learning strategies scores, and mean resource management scores.   
 
 Math Lab students that had regular progress monitoring by their Math Lab teacher 
had significantly different mean resource management scores.  Math Lab students that 
had to verbally explain math concepts during Math Lab had significantly different mean 
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resource management scores.  Math Lab students that had a Math Lab teacher that 
personalized practice had significantly different mean expectancy scores. 
Table 10 
ANOVA Comparing Mean MSLQ Subscale Values with Math Lab Students that 
Reported Observing High Quality Instructional Practice and Those that Did Not Observe 
High Quality Instruction Practice 
Type of Instruction MSLQ Subscale F-Statistics P-Value Effect Size 
Engaging Practice Resource Mgmt. 5.318 .033* .228 
Modeling Learning Strategies 5.867 .026* .246 
Vocab. Techniques Value Beliefs 5.266 .034* .226 
Vocab. Techniques Expectancy 18.546 .000*** .507 
Vocab. Techniques Learning Strategies 10.683 .004* .372 
Vocab. Techniques Resource Mgmt. 7.830 .012* .303 
Approp. Challenge Value Beliefs 7.217 .015* .286 
Approp. Challenge Expectancy 6.059 .024* .252 
Approp. Challenge Resource Mgmt. 6.647 .019* .270 
Cum. Review Expectancy 6.254 .022* .258 
Cum. Review Learning Strategies 5.235 .034* .225 
Cum. Review Resource Mgmt. 8.841 .008** .329 
Progress Monitor Resource Mgmt. 4.941 .039* .215 
Verbally Explain Resource Mgmt. 5.367 .033* .230 
Personalized Expectancy 4.648 .045* .205 
Note.  Approp. Challenge = Appropriate Challenge, Cum. Review = Cumulative Review, Personalized = 
Personalized practice, Resource Mgmt.= Resource Management.  Effect size is η2. 
*p < .05 ** p < .01 ***p < .001 
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 Eight out of fifteen high-quality instructional practices were significantly related 
to students' motivation and learning strategies in mathematics.  Resource management or 
a student's utilization of additional resources outside the classroom and seeking help as 
needed was significantly influenced by the use of engaging practice, vocabulary 
techniques, creating appropriate levels of challenge, cumulative reviews, progress 
monitoring, and having students verbally explain mathematics.  The Math Lab student's 
self-efficacy or belief in their ability to be successful in mathematics was significantly 
related to the Math Lab teacher's use of vocabulary techniques, cumulative reviews, 
personalized practice, and creating appropriate levels of challenge.  The Math Lab 
student's ability to utilize learning strategies in mathematics increased with the use of 
modeling, vocabulary techniques, and cumulative review.  The Math Lab student's 
judgements about the usefulness and ability to seek out additional help when needed were 
most affected by vocabulary techniques and appropriate challenge.  
 
 The Math Lab teacher's use of vocabulary techniques with Math Lab students 
positively influenced all of the motivation and learning strategies subscales.  When Math 
Lab teachers appropriately challenged the students their belief in their abilities to succeed 
in the course, their belief in the usefulness of the content, and their belief that they could 
get a good grade were stronger.  They were also more likely to seek out additional help 
when they had questions or did not understand the concepts.  Students who experienced 
cumulative reviews in the Math Lab had a stronger belief that they could pass the course 
with a good grade, they felt they could utilize learning strategies in mathematics more, 
and they were more likely to seek out additional help as needed. 
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When comparing the mean differences in MSLQ subscale scores between Math 
Lab students that observed a high quality instructional strategy and those that did not, the 
largest mean difference was 1.78 for students’ expectancy scores among students that had 
Math Lab students using vocabulary techniques (see Table 11 and Table 12).  The second 
largest mean difference was 1.56 for students’ expectancy scores among students that felt 
appropriately challenged by their Math Lab teacher.  The third largest mean difference 
was 1.38 for students’ expectancy scores among those that had cumulative reviews in the 
Math Lab.  All of the high-quality instructional practices that were found to produce 
significantly different mean MSLQ subscale values had scores that were higher for those 
students that observed the instructional technique in the Math Lab compared to those that 





Mean Bandura Scores of Students that Observed the High-Quality Instructional Strategy 










Explanations 5.65 5.19 4.88 5.01 
Engaging Practice 5.64 5.31 5 5.05 
Extra Practice 5.68 5.33 4.99 5.04 
Modeling 5.58 5.04 4.86 4.98 
Motivation 
Techniques 5.58 5.25 4.94 5.08 
Cumulative Review 5.62 5.31 4.84 5.12 
Progress Monitoring 5.82 5.35 4.89 5.08 
Vocabulary 
Techniques 6.00 5.68 5.10 5.30 
Student Verbally 
Explains 5.47 5.00 4.84 4.95 
Personalized Practice 5.83 5.53 4.98 5.06 
Appropriate Challenge 5.44 5.03 4.95 4.99 
Immediate Feedback 5.44 4.82 4.73 4.89 
Student Writes 
Responses 5.38 4.84 4.72 4.96 
Technology 5.32 4.67 4.55 4.70 
Hands-on Materials  5.76 5.43 4.89 4.91 





Mean Bandura Scores of Students that Did Not Observed the High-Quality Instructional 










Explanations 5.28 3.67 4.2 4.29 
Engaging Practice 5.28 4.27 4.53 4.21 
Extra Practice 5.89 4.93 4.8 4.79 
Modeling 4.78 3.67 4.2 4.29 
Motivation Techniques 5.27 4.27 4.53 4.21 
Cumulative Review 5 3.93 4.27 4.04 
Progress Monitoring 5.5 4.53 4.8 4.67 
Vocabulary Techniques 5.42 3.9 4.5 4.19 
Student Verbally 
Explains 5 4.13 4.07 4.08 
Personalized Practice 5.78 4.67 5 4.33 
Appropriate Challenge 4.78 3.47 4.4 4.25 
Immediate Feedback 5.5 4.53 4.8 4.67 
Student Writes 
Responses 5 4.13 4.07 4.08 
Technology 6.28 5.2 4.93 4.96 
Hands-on Materials  5.28 4.27 4.53 4.21 
Note. n = 24, Scale 1 "I completely disagree." to 7 "I completely agree." 
Table 13 shows a crosstabulation of students that had observed research based, 
high-quality instruction and mean MSLQ subscale scores found value beliefs to have the 
highest mean score for each instruction practice and learning strategy had the lowest 
mean score for each instructional practice.  The mean value beliefs scores ranged from 
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5.32 up to 6.0.  The group that used technology gave the lowest value beliefs a mean 
score of 5.32 and those that used vocabulary techniques gave the highest value beliefs a 
mean score of 6.0.  Learning strategy mean scores ranged from 4.55 up to a 5.10.  The 
group that used technology gave the lowest learning strategy mean score of 4.55 and 
those that used vocabulary techniques gave the highest learning strategy a mean score of 
5.10. 
 
 Math Lab students that had a teacher pick a partner for them to work with rated 
value beliefs the highest with a mean score of 6.06.  The next highest value beliefs score 
was 5.96 given by those that worked alone the most in the Math Lab.  Students that 
worked with the teacher one-on-one the most rated value beliefs the lowest with a mean 
score of 5.50.  Among these students who worked with a partner the teacher chose rated 
expectancy the highest with a mean score of 6.0.  The lowest expectancy score of 4.72 
was given by those students that were allowed to pick their own partner to work with the 
most.  
 
 Learning strategy was ranked the highest with a mean score of 5.73 among 
students that had a teacher pick their partner the most.  The lowest learning strategy 
mean score of 4.56 was from the group that picked their own partners the most.  The 
students that had a teacher pick their partner the most also ranked resource management 
with the highest mean, 5.50.  The lowest mean score of 4.60 for resource management 




Mean Bandura Score of Group Work Ratings of 1 or 2's/5 or 6's (most/least) 




 most least most least 
Work  Alone 5.96 5.33 5.40 4.92 
Work With 
Teacher 5.55 5.50 5.26 4.72 
Whole Class 5.80 5.81 5.64 5.00 
Small Group 5.80 6.39 5.16 6.17 
Students Pick 
Partner 
5.50 5.91 4.72 5.51 
Teacher Picks 
Partner 
6.06 5.61 6.00 5.56 
 
 
Learning Strategies Resource Management 
 most least most least 
Work  Alone 4.91 5.20 5.28 5.03 
Work With 
Teacher 
4.77 4.56 4.86 4.60 
Whole Class 5.13 4.67 5.26 5.02 
Small Group 5.04 5.17 5.18 5.48 
Students Pick 
Partner 
4.56 5.24 4.60 5.31 
Teacher Picks 
Partner 5.73 4.91 5.50 5.10 




 When a teacher picked the partner a Math Lab student worked with, students felt 
more motivated and more confident in their ability to utilize learning strategies in 
mathematics.  When a student picked their own partner or when the student worked with 
the teacher one-on-one the most, students were the least motivated and felt the least 
confident in their ability to utilize learning strategies in mathematics.  When Math Lab 
students worked in small groups of three to five students the least, they felt the more 
motivated and confident in their learning strategies in mathematics. 
 
Research Question 3c 
 How were Math Lab students’ perceptions of high-quality instructional practices 
related to their gender, socio-economic status, and primary ethnicity?  Table 14 shows 
that among the 24 Math Lab students who took the survey, males and females differed in 
the instructional techniques observed the most with the use of engagement, hands-on 
materials, the use of cumulative review, and motivational techniques.  All female Math 
Lab students felt engaged in the learning process compared to 70% of males. Fifty-seven 
percent of females reported using hands-on materials compared to 20% of male Math Lab 
students.  Ninety-three percent of female Math Lab students reported the use of 
cumulative review compared to 50% of males.  All of the females reported their Math 
Lab teacher used motivational techniques with them compared to 50% of the male 
students.  The only instruction technique observed by more male students than female 
students was verbally explaining math problems or concepts in class.  Eighty percent of 
male students reported verbally explaining math compared to 57% of the female students.  
Verbal explanations, getting immediate feedback, and writing responses were the least 
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observed instructional strategies by female Math Lab students.  Use of hands-on 
materials and use of technology were the least observed instructional strategies by male 
Math Lab students. 
 
Table 14 
Percentage of Students Who Observed High-Quality Instructional Practices Comparing 
Genders 
Instructional Strategy Males Females 
Step-by-Step Explanations 80 100 
Engaging Practice 70 100 
Extra Practice 80 92.9 
Modeling 80 85.7 
Motivation Techniques 50 100 
Cumulative Review 50 92.9 
Progress Monitoring 60 85.7 
Vocabulary Techniques 50 71.4 
Student Verbally Explains 80 57.1 
Personalized Practice 60 64.3 
Appropriate Challenge 50 64.3 
Immediate Feedback 50 57.1 
Student Writes Responses 50 57.1 
Technology 40 64.3 
Hands-on Materials  20 57.1 
Note. Males n= 10, Females n=14 
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 Students of low SES rated writing responses, 25%, and being appropriately 
challenged, 25%, as the least observed instructional strategy.  All of the students of low 
SES observed step-by-step instruction, had engaging practice, and had progress 
monitoring while in the Math Lab.  Those who were not of low SES reported step-by-step 
instruction, 90%, engaging practice, 85%, and extra practice, 85%, as the most observed 
instructional strategies in the Math Lab and hands-on materials, 40%, technology, 55%, 
and immediate feedback, 55%, as the least observed instructional practice.  The biggest 
difference in observed instruction between low SES and those that were not was with 
appropriate challenge.  Forty percent more students that were not classified as low SES 
felt appropriately challenged by their Math Lab teacher compared to those of low SES 






Percentage of Students Who Observed High-Quality Instructional Practices Comparing 
Socio-Economic Status 
Instructional Strategy Low SES not Low SES 
Step-by-Step Explanations 100 90 
Engaging Practice 100 85 
Extra Practice 100 85 
Modeling 75 85 
Motivation Techniques 75 80 
Cumulative Review 75 75 
Progress Monitoring 100 70 
Vocabulary Techniques 75 60 
Student Verbally Explains 75 65 
Personalized Practice 75 60 
Appropriate Challenge 25 65 
Immediate Feedback 50 55 
Student Writes Responses 25 60 
Technology 50 55 
Hands-on Materials  50 40 
Note. Low SES = low socio-economic status, student received free or reduced priced meals, n = 4.  Not low 
SES = not low socio-economic status, student does not receive free or reduced meal prices, n = 20.   
 
 Table 16 shows that across primary ethnicity the majority observed step-by-step 
explanations, engaging practice, modeling, and motivation techniques.  The least 
observed instructional practice across ethnic groups were hands-on materials, use of 
technology, writing responses, verbally explaining, and receiving immediate feedback.  
White Non-Hispanic students had the most variation in the instructional strategies 
observed.  The most, 89%, of White Non-Hispanics observed step-by-step instruction and 
engaging practice and the least, 39%, observed use of hands-on materials. The biggest 
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difference between primary ethnic groups and the type of instructional practice observed 
in the Math Lab was having students verbally explain mathematical concepts/procedures.  
100% of Black Non-Hispanic, 72.2% of White Non-Hispanic, and 0% of Asian/Pacific 
and 0% of Hispanic Math Lab students had to verbally explain math problems in-class. 
Table 16 
Percentage of Students Who Observed High-Quality Instructional Practices Comparing 
Primary Ethnicity 
Instructional Strategy AS BL H WH 
Step-by-Step Explanations 100 100 100 88.9 
Engaging Practice 100 100 100 83.3 
Extra Practice 50 100 100 88.9 
Modeling 100 100 100 77.8 
Motivation Techniques 100 100 100 72.2 
Cumulative Review 100 100 100 66.7 
Progress Monitoring 100 100 0 72.2 
Vocabulary Techniques 100 100 100 50 
Student Verbally Explains 0 100 0 72.2 
Personalized Practice 100 100 0 55.6 
Appropriate Challenge 100 100 100 50 
Immediate Feedback 100 100 100 50 
Instructional Strategy AS BL H WH 
Student Writes Responses 50 100 0 55.6 
Technology 50 66.7 0 55.6 
Hands-on Materials  0 66.7 100 38.9 
Note. AS = Asian/Pacific, n = 2; BL = Black Non-Hispanic, n = 3; H = Hispanic, n = 1; WH = White Non-
Hispanic, n = 18   
 
 Table 17 shows female Math Lab students reported that they worked as a whole 
class the most and worked with a partner chosen by their teacher the least.  Male students 
worked with a partner of their choice the most and as a whole class the least.  Students 
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who were of low SES reported working as a whole class the most and worked with a 
partner of their choice the least.  Those students who were not of low SES reported 
working alone the most and working with a partner chosen by the teacher the least.  
Asian/Pacific students worked with the whole class the most and worked with a partner 
of their choice the least.  Black Non-Hispanic students reported working alone the most 
and working with a partner of their choice the least.  The Hispanic student reported 
working with the teacher the most and in groups of 3-5 people the least.  White Non-
Hispanic students worked alone the most and worked with a partner chosen by the 
teacher the least. 
 
Table 17 
Crosstabulation of Rating Score given to Each Type of Grouping of Students in the Math 















Work  Alone 2.33 3.23 2.5 2.94 3.5 2.67 3 2.81 
Work With 
Teacher 
3.67 2.69 2.75 3.17 3 3 1 3.19 
Whole Class 4.44 2.38 2 3.50 1.5 3.67 2 3.44 
Small Group 3.22 4.31 3.75 3.89 4.5 3.67 6 3.69 
Students Pick 
Partner 
3.70 3.77 5.25 3.42 5.5 5 4 3.29 
Teacher Pick 
Partner 
3.22 4.62 4.50 3.94 2.5 3 5 4.38 
Note. Mean rating on scale 1 "I do this the most." to 6 "I do this the least.", n = 13 for females, n = 9 for 
males, n = 4 for Low SES = Low Socio-economic status or students that received free or reduced meals, n 
= 18 for not Low SES, n = 2 for AS = Asian, n = 3 for BL= Black Non-Hispanic, n = 1 for H = Hispanic, n 




 Female Math Lab students observed more high-quality instructional techniques 
than male Math Lab students with the exception of verbally explaining mathematical 
concepts in class.  Female and male Math Lab students worked in exact opposite group 
formations the majority of the time in the Math Lab.  The only major differences in 
observed high-quality instructional practiced were found between SES was with students 
of low SES feeling that they were not as appropriately challenged as those who are not of 
low SES.  The only major differences in observed high-quality instructional practices 
found across ethnicities where that Black Non-Hispanic students and White Non-
Hispanic students felt that they had to verbally explain mathematics more than 
Asian/Pacific and Hispanic students.  Grouping techniques were varied across ethnic 
groups and socio-economic status.  
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Chapter 5: Conclusions and Discussions 
Purpose Statement 
 The purpose of this dissertation was to investigate the effectiveness of students' 
daily participation in a supplementary high school mathematics class, a Math Lab, as an 
intervention in mathematics.  The study was conducted using three components that 
integrated Albert Bandura's social cognitive learning theory about the reciprocal causality 
of personal, environmental, and behavioral elements of the learning process.  The first 
component of the program evaluation was an analysis of the academic progress by Math 
Lab students.  The second component was an evaluation of the Math Lab students' 
motivation and strategies for learning in mathematics. The third component was the Math 
Lab students' perception of pedagogical practices in the Math Lab.   
 
Research Questions 
Research question 1.  How was a student’s participation in a Math Lab related to 
academic growth as measured by the Measures of Academic Progress, MAP, assessment? 
The goal of this intervention was for students to make gains in their understanding 
of mathematics in hopes of closing the achievement gap.  An assessment result that 
tracked the progression of knowledge acquisition in mathematics should be used, such as, 
the amount of change the students experienced in their national percentile rank on the 
MAP assessment.  An increase in national percentile rank on the MAP assessment from 
the beginning of the intervention to the end of the intervention would indicate positive 
growth in a student's knowledge of mathematics for his/her grade level and that the 
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achievement gap was closing.  The mathematics course a student was enrolled in when 
they took a Math Lab course significant influenced academic achievement on the MAP 
assessment.  MAP assessment data revealed more relationships between student 
participation in a Math Lab and academic achievement.   
 
Forty-five percent of the Math Lab students had positive growth in their 
knowledge of mathematics at the conclusion of the intervention.  Within this group of 
students 91% began high school with a fall national percentile rank on the MAP 
assessment that was below the 50th percentile.  Seven percent of the Math Lab students 
did not have a change in national percentile rank indicating that they maintained their 
current level of mathematical knowledge as compared to peers at that grade level.  Forty-
eight percent of these student experienced a drop in national percentile rank on the MAP 
assessment indicating a negative growth or a decrease in the amount of knowledge they 
should have when compared to their peers at the level of mathematics they were taking.  
This intervention was helping close the achievement gap in mathematics for some of the 
students that had deficiencies in mathematics, however, a group of students was 
continuing to fall further behind their peers. 
 
On the surface the program seemed to be working for some, but not for others.  
Looking into a more detailed examination of the data, Table 12 in Appendix B, shows the 
proportion of students that showed positive growth in their understanding of mathematics 
given that they had one, two, or three years of intervention was 47%, 38%, and 38% 
84 
 
respectively.  The percentage of students in the Math Lab showing positive growth in 
mathematics and duration of intervention were not independent.  Students were most 
likely to experience positive growth after one year in a Math Lab and less likely to 
experience growth taking two or three consecutive years of a Math Lab.   
 
Students that had one year of intervention saw movement from below grade level 
status to being at or above grade level by the end of the academic year.  Those students 
that repeated the intervention for a second or third year did not have movement in a 
positive direction.  More students were below grade level at the end of the second or third 
year of intervention than at the beginning of the intervention (see Table 13 in Appendix 
B).  With fall MAP assessment results showing that students were entering the Math Lab 
course anywhere from the 1st percentile to the 90th percentile, it was not surprising that 
the majority of these high school students were not able to finish the year at grade level in 
mathematics.  Interestingly, the student that scored in the 90th percentile had a drop of 
four percentile points at the conclusion of one year of an Algebra II Math Lab, whereas, 
the student scoring in the 1st percentile had an increase in percentile rank of nine points at 
the conclusion of one year of Algebra I Math Lab.  This was slightly above the median 
positive academic growth of 8 percentile points.   
 
 The student who was in the 90th percentile did not grow in his understanding of 
mathematics, rather he digressed.  In fact of the 21 students that began the fall semester 
with scores on the MAP assessment above the 50th percentile, 13 did not grow in their 
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understanding of mathematics.  The amount of negative growth ranged from one 
percentile point up to 26 percentile points.  Eight students from this group showed 
positive growth that ranged from one to eight percentile points on the MAP assessment.  
A student ranked in the 90th percentile in mathematics would have benefited from an 
enrichment mathematics course to further his understanding of mathematical concepts 
versus this remediation course designed to review concepts presented in a more simplistic 
manner. Had the RtI screening process been used with fidelity it should have filtered out 
students like him that did not require a Tier 2 intervention.  Results showed that this 
mistake in this school’s intervention process hindered students.   
 
Of the 83 students that began the fall semester in the Math Lab with a MAP 
assessment in the bottom quartile, 25th percentile or below, 46 had positive growth in 
their understanding of mathematics that ranged from an increase of one percentile to 25 
percentile points.  Thirty-seven had negative growth that ranged from one to 19 percentile 
points on the MAP assessment.  These results proved that this intervention was able to 
help several students with very low mathematical abilities grow in their understanding of 
mathematics, even for the student who was ranked the lowest in mathematical ability 
compared to his peers.   
 
 Focusing on students that took only one year of a Math Lab, 48% had a drop in 
national percentile rank on the MAP assessment, they experienced a negative growth in 
their understanding of mathematics.  The proportion of students as shown in Table 12 in 
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Appendix B that had a negative growth value given that they had one year of intervention 
was 46%.  The proportion of students that had a negative growth value given that they 
had two consecutive years of intervention was 58%.  The proportion of students that had 
a negative growth value given that they had three consecutive years of intervention was 
63%.  Duration and experiencing negative growth are not independent.  Students were 
more likely to experience negative growth the longer they were in this intervention.   
 
The student that had a dramatic loss of 40 percentile points began the fall semester of 
the first year of intervention at the 48th percentile and was in the Math Lab for three 
consecutive years. These results make it clear that after one year, students that continue to 
struggle in mathematics at the high school level year, despite this intervention, will 
continue to fall further and further behind their peers.  Students that require continued 
intervention in mathematics their second and or third year in high school will need a 
more intensive intervention than the Math Lab. 
 
 Further examining the mathematics course the Math Lab was to supplement as an 
intervention more details of where positive growth was occurring surfaced.  Table 15 in 
Appendix B shows that the proportion of students that had positive growth in 
mathematics, indicating a closing of the achievement gap, given that they were taking an 
Algebra I, a Geometry, or an Algebra II Math Lab were 51%, 21%, and 44% 
respectively.  The overall proportion of Math Lab students that had positive growth in 
mathematics was 45%.  The course a student as enrolled in during the time of 
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intervention was not independent of positive growth in mathematics.  Algebra I Math Lab 
students were more likely to experience positive growth at the end of the intervention and 
Geometry Math Lab students were the least likely to experience positive growth at the 
end of the intervention.   
 
 The proportion of students with negative growth in their understanding of 
mathematics, indicating an increase in the achievement gap, given that they were enrolled 
in an Algebra I Math Lab, Geometry Math Lab, or an Algebra II Math Lab for a single 
year was 48%, 68%, and 28% respectively.  The overall proportion of Math Lab students 
that had negative growth in mathematics was 48%.  The course a student was enrolled in 
during the time of intervention was not independent of negative growth in mathematics.  
Students were most likely to experience negative growth in their understanding of 
mathematics if they took a Geometry Math Lab and were least likely to experience 
negative growth if they took an Algebra II Math Lab.   
 
 The proportion of students that did not experience any growth in their 
understanding of mathematics given that they were enrolled in an Algebra I, a Geometry, 
or an Algebra II Math Lab for a single year was 1%, 11%, and 28% respectively.  The 
overall proportion of Math Lab students that had negative growth in mathematics was 
7%.  The course a student as enrolled in during the time of intervention was not 
independent of no growth in mathematics.  Students were most likely to experience no 
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growth in their understanding of mathematics if they took an Algebra II Math Lab and 
were least likely to experience no growth if they took an Algebra I Math Lab.   
 
 Academic growth in mathematics was independent of gender (see Table 19 in 
Appendix B).  Socio-Economic Status, SES, was not independent of academic growth in 
mathematics.  The proportion of students that had positive growth in mathematics given 
that they were low SES was 40% (see Table 20 in Appendix B).  The proportion of 
students that had positive growth in mathematics given that they were not of low socio-
economic status was 47%.  Students of low SES were less likely to have a positive 
growth in their mathematical knowledge at the end of the intervention.  Despite the high-
quality instruction and additional time-on task in the Math Lab, students of poverty will 
need additional supports to help them achieve success in mathematics at the high school 
level.   
  
 Ethnic make-up of students in the Math Lab and academic growth in mathematics 
were not independent.  Table 21 in Appendix B shows the proportion of students with 
positive growth given that they were American Indian/Alaskan Native was 33%.  The 
proportion of students with positive growth given that they were Asian/Pacific was 17%.  
The proportion of students with positive growth given that they were Black Non-Hispanic 
was 45%.  The proportion of students with positive growth given that they were Hispanic 
was 52%.  The proportion of students with positive growth given that they were White 
Non-Hispanic was 45%.  Hispanic students were more likely to experience positive 
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growth in mathematics at the conclusion of the intervention.  American Indian/Alaskan 
Native and Asian/Pacific students were less likely to experience positive growth at the 
conclusion of the intervention.  The results speak to the point that the student body at this 
school was culturally diverse and this diversity had an influence on the learning process 
for these students.   
  
 In summary, the duration of intervention, the course the Math Lab supplements, 
poverty, and the ethnicity of the student affect the acquisition of mathematical knowledge 
for students placed in this intervention.  If the goal of this intervention was to close the 
achievement gap, my recommendations would be to offer the Math Lab as an 
intervention in high school mathematics for only one year as a supplemental course to 
Algebra I.  I would also recommend providing Math Lab teachers with professional 
development opportunities that focus on teaching students of poverty and teaching a 
culturally diverse student body.   
 
Before moving forward it needs to be made clear, although it did not come as a 
surprise that a regression analysis found a significant correlation between a Math Lab 
student’s fall national percentile rank on the MAP assessment and his/her spring national 
percentile rank on the MAP assessment.  Table 8 in Appendix B states that 78% of a 
student’s spring national percentile rank on the MAP assessment is attributed to the 
student’s fall national percentile rank on the MAP assessment in the linear model.  These 
results made it abundantly clear to me that students need to come into high school with as 
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much understanding of mathematics as possible in order to be more successful.  Do not 
delay an intervention in mathematics!  Students need to be identified as early as possible 
and provided an effective intervention in mathematics prior to high school with progress 
monitoring that follows them throughout their school years. 
 
Research question 2.  How was a student’s participation in a Math Lab related to 
components of Bandura’s social cognitive influences on learning? 
 Table 22 in Appendix B shows the most significant difference in mean percentile 
rank on the MAP assessment and the MSLQ subscales was found in the Math Lab 
students' management of resources.  Thirty-eight percent of variation in the amount of 
academic growth was attributed to the student's decision to use extra resources and 
willingness to seek help outside the classroom.  In order for students with low abilities in 
mathematic to make gains in their achievement of mathematics at the high school level 
they need to be willing to use additional resources when outside the classroom.  The 
students need to know what resources are available to them and how to access them.  
Students need to find someone in class that is a strong mathematics partner that they can 
use as a support system outside the classroom setting. 
 
 Table 27 in Appendix B shows the Math Lab students understood the importance 
of the material they were learning, wanted to pass, and believed that it was possible to 
achieve success in mathematics the year(s) they took a Math Lab course.  However, they 
ranked themselves lowest in their ability use learning strategies in mathematics, where to 
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seek additional resources, and their intention to seek help outside the classroom if they 
were struggling.  The lack of motivation to seek help outside the classroom means these 
students were less likely to voluntarily get math tutoring, despite acknowledging they 
lacked the ability to problem solve independently in mathematics.  This lends support to 
providing them with a math support course that is not optional, rather a required class to 
attend.   
 
 Results showed that students who understood the importance of a task would 
more likely take the necessary steps outside the classroom to achieve success, believing 
in their ability to overcome obstacles along the way.  Results also showed that students 
who believed that they could overcome challenges they might face in the course were 
more likely to take responsibility for their own learning.  Math Lab teachers needed to 
explain why the students were learning the topics presented in class and they needed to 
create a classroom environment that fostered self-efficacy in each student and encouraged 
perseverance.   
 
 Math Lab students who had positive academic growth scored themselves lower on 
every level of the MSLQ than students who had negative academic growth (see Table 28 
and Table 29).  Students with positive academic growth were also more varied in their 




 In general, students that had a negative change in their national percentile rank on 
the MAP assessment felt the most confident in their own abilities to learn the material 
which indicates a distorted sense of reality.  This supports Mazzocco's (2007) research 
that students who are of low ability will not judge their own abilities in mathematics 
correctly and that they will think whole-heartedly that they are doing everything correct 
when in fact they are making a lot of mistakes.  Students in this intervention had already 
indicated they were not very motivated to get extra help even when they knew they 
needed to. Now results indicated as these students felt more confident in their 
mathematical abilities they would not be as able to judge when they needed to get help 
and when they did not.  These students were now opting out of extra help not because of 
a lack of motivation, but because of a false-sense of ability.  Unfortunately, resource 
management was the only MSLQ subscale linked significantly to academic achievement. 
 
 Students that were still in need of an intervention in mathematics took another 
year of Math Lab; however, this had negative effects on their motivation and strategies 
for learning (see Table 29 in Appendix B).  Taking the Math Lab course for two 
consecutive years produced a drop in student confidence, the value they placed in 
understanding the concepts, their knowledge of where to find extra resources outside the 
classroom and a drop in their cognitive strategies for learning mathematics.  Results 
indicated a stronger sense of hopelessness and helplessness in their ability to be 
successful in mathematics at the high school level when students experience the same 
intervention two years in a row.  Table 39 in Appendix B shows that the mathematics 
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course the students took at the time they were enrolled in a Math Lab did not significantly 
affect students’ motivational learning strategies in mathematics. 
 
 In summary, it is important that students of low ability in mathematics begin 
utilizing resources outside the classroom as this was directly linked to academic growth.  
Increasing the task value in the eyes of the student and the student's self-efficacy in 
mathematics should increase the likelihood that they will seek out help as needed when 
faced with challenging material.  However, as the student's self-efficacy increases these 
students in particular will become less likely to judge correctly when they need to seek 
out additional help.  Results also indicated that the ethnicity of the student influenced 
their motivation and learning strategies in mathematics.  Finally, students that take more 
than one year of this intervention are less motivated and less confident in their ability to 
utilize learning strategies in mathematics. 
 
Research question 3.  How was a student’s participation in a Math Lab related to 
his or her perceptions of high-quality instructional practices? 
 Every Math Lab student observed some high-quality instructional practices while 
in the Math Lab.  Table 18 shows that almost all, 92%, of the 24 Math Lab students 
surveyed observed their Math Lab teacher use step-by-step explanations of mathematical 
concepts during the academic year.  Students observed their instructor using teaching 
techniques of modeling, 83%, providing extra practice, 88%, and engaging practice, 88%.  
The students felt their instructors used motivational techniques, 79%, gave cumulative 
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reviews, 75%, and provided progress monitoring throughout the academic year, 75%.  
Students reported working alone during class time or one-on-one with the Math Lab 
teacher the most (see Table 19).   
 
 The least observed instruction techniques were the use of hands-on materials, 
42%, the use of technology, 54%, being asked to write out their responses to 
mathematical problem, 54%, being given immediate feedback, 54%, and feeling 
appropriately challenged throughout the year, 58%.  Students are working with a partner 





Frequency Table Displaying Results of Researcher-Created Survey Regarding Observed 
High-Quality Instructional Practiced in the Math Lab by the Math Lab Student 







Engaging Practice 87.5 
Extra Practice 87.5 
Modeling 83.3 
Motivation Techniques 79.2 
Cumulative Review 75.0 
Progress Monitoring 75.0 
Vocabulary Techniques 62.5 
Student Verbally 
Explains 62.5 
Personalized Practice 62.5 
Appropriate Challenge 58.3 











Frequency Table Displaying Results of Researcher-Created Survey Regarding Grouping 
of Students in the Math Lab as Experienced by the Math Lab Student 
All Surveyed Math Lab Students  
 
Math Lab Work Arrangement Mean 
Standard 
Deviation Mode 
Student Works Alone 2.86 1.75 1 
Work with Math Lab Teacher One-on-One 3.09 1.57 1 
Entire Class Works Together 3.23 2.00 2 
Student Chooses Their Partner 3.74 1.71 4 
Work in Groups of 3-5 People 3.86 1.67 6 
Math Lab Teacher Assigns Partners 4.05 1.50 5 
    
Note. n = 24, Rank statements (1 I did this the most- 6 I did this the least) 
  
 
 Table 38 in Appendix B shows that among the 24 survey Math Lab students who 
had positive academic growth, 100% felt engaged in the learning process and had 
instructors that utilized step-by-step instruction.  Ninety percent of these students had 
instructors that gave extra practice, provided modeling of mathematical concepts, used 
vocabulary techniques, gave cumulative reviews, used motivational techniques, and 
provided progress monitoring.  Eighty percent were given personalized practice.  Most of 
these students worked alone or in small groups of 3-5 people.  They worked with a 
partner that the teacher chose the least amount of time. 
 
 Table 35 in Appendix B shows the Math Lab students that used hands-on 
materials had a mean change in national percentile rank on the MAP assessment that was 
positive, M = 12.29, and those that did not use hands-on materials in Math Lab had a 
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negative change, M = -3.3.  Only 40% of students that had positive growth in their 
understanding of mathematics used hands-on materials in the Math Lab.  In fact the use 
of hands-on materials was the least observed high-quality instructional practice, but it 
made a major impact on how well students understood mathematics and was linked to 
significant changes in academic achievement.   
 
 A student's ability and willingness to use resources outside the classroom were 
linked significantly to increased academic achievement.  Resource management ratings 
were linked to the use of engaging practice, vocabulary techniques, providing appropriate 
levels of challenge, cumulative reviews, and having students verbally explain 
mathematics.  To increase the likelihood that a student will utilize outside resources in 
mathematics was heightened as a student's self-efficacy in mathematics increased.  
Student self-efficacy was linked to the use of vocabulary techniques, appropriate 
challenge, the use of cumulative reviews, and having personalize practice. The challenge 
for Math Lab teacher will be in how they incorporate the use of verbal explanations 
because initial results showed a significantly negative influence on academic 
achievement in this group of Math Lab students.   
 
 Math Lab students who received vocabulary techniques from their teachers rated 
every subscale of the MSLQ the highest.  Learning vocabulary that was specific to 
mathematics was empowering to the students.  However, the use of technology in the 
Math Lab produced the lowest rating across the MSLQ subscales and was not found to 
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significantly influence academic achievement.  This begs the question of whether or not 
the use of technology within this intervention was appropriate or even necessary.   
 
 When the Math Lab teacher chose the person a student was to work with in class 
there was an increase in the value placed in learning the course material, the student's 
motivation, the student's self-efficacy, the student's learning strategies, and the student's 
help seeking outside of class.  In fact with this group of Math Lab students those that 
were allowed to choose their own partners the most had the lowest performance rating on 
three out of the four subscales: expectancy, resource management, and learning 
strategies.  This provides evidence that an influential instructional practice was for the 
teacher to decide which students should work together prior to a lesson or activity as it 
had a greater impact on multiple facets that influence learning instead of allowing 
students the freedom to pick their own partner in class. 
 
 Comparing genders, female students reported observing almost all of the high-
quality instructional strategies more than male students in the Math Lab courses with the 
exception of having to verbally explain mathematical concepts.  These data suggest that 
male and female perspectives are going to be different even within the same environment.  
Females felt more involved in the learning process as a whole compared to the male 
students.  Strategies that are recognizable and effective with female students may not be 




 In summary, results revealed that as the number of high-quality instructional 
practices increased, the students' motivation and strategies for learning in mathematics 
also increased.  Results showed the following high-quality instructional practice were the 
most influential on academic growth in mathematics: the use of hands-on materials, 
vocabulary techniques, providing appropriate levels of challenge, providing cumulative 
reviews, and personalized practice.  The least influential instructional techniques were 
having students verbally explain mathematics and the use of technology.  When deciding 
the type of group formations to use in the Math Lab teachers should chose the students' 
partners for them, allow them to work alone, or create small groups of three to five 
students.  Math Lab teachers should avoid allowing student's the freedom to choose their 
own partners during work time. 
 
Conclusion  
 In conclusion, the program evaluation technique used in this study to evaluate a 
district-created intervention provided a thorough multi-level analysis of the Math Lab 
course as an intervention in high school mathematics.  Analyzing the MAP assessment 
data provided enough evidence for me to conclude that the Math Lab course was 
effective at this high school and should be continued as an intervention in mathematics.  
Specifically, the data supported one year of Math Lab for the majority of students who 
need an intervention in mathematics at the high school level and that it should be a 
supplemental course to an Algebra I course.  Math Lab teachers need to be aware of the 
affect poverty and cultural diversity have on student achievement in mathematics. 
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 Several students at this high school showed evidence of substantial gains in their 
learning of mathematics having had a Math Lab course, but several did not.  To figure out 
how to further develop the Math Lab course this evaluation process gave me the ability to 
analyze more than test score.  It let me tap into what students, the primary stakeholders, 
had experienced from their perspective.  This information provided both the Math Lab 
teacher and the school district with areas of improvement which could be incorporated 
into future professional development, specific to these mathematics teachers.  
 
 An extra benefit of using a student survey was a list of suggestions for 
improvement provided by the students themselves.  At this high school the Math Lab 
students gave the following testimonials as to what was the most effective instructional 
technique that helped them understand the concepts. A few of their quotes were: 
 "Working problems on the board and discussing with the class." 
 "Our teacher would give us white boards and stuff and he would ask us to solve 
problems and when we solved them we had to show him our answers and he 
would tell us whether or not we were correct. Sometimes we did this in teams 
which created ultimate war." 
 "The teacher gave us examples of problems and walked us through them step by 
step." 
 "One on one with the teacher helped me the most." 
Math Lab students at this high school also gave personal testimonials as to what they felt 
was the least helpful in understanding the concepts. A few of their quotes were: 
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 "Book work by yourself." 
 "The teacher allowed us to work in groups of our choice but as a result we had 
trouble staying on task." 
 "Working on the computer." 
 "Worksheets." 
At the end of the survey students were given an opportunity to suggest improvements to 
the Math Lab course.  A few quotes from this high school were: 
 "Just make sure people are focused and mostly focusing on work." 
 "Do more one on one.  Make the Math Lab teacher the teacher that I have my 
math class with.  Random math teachers do not help." 
 "Having a teacher that is patient and respectful to the students." 
 "Bring it back! It was not available at my school this year.  It was very helpful!" 
 
 The MSLQ component of the evaluation process provided cognitive insight of 
high school students with deficiencies in mathematics regarding their motivation to learn 
the material and their learning strategies that effect their experience in the classroom and 
could be potential barriers to their learning of mathematics.  For this high school in 
particular results from the MSLQ provided evidence that Math Lab students are motivated 
to learn mathematics and are optimistic about their chance of success in the course; 
however, they were less confident in their own cognitive learning strategies in 
mathematics.  The fact that the students are motivated to learn is a key component of 
Albert Bandera's social cognitive learning theory, without motivation people will not put 
skills they have observed into action (Davidson & Davidson, 2003).   The MSLQ also 
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identified for this high school the difference in perception between genders, socio-
economic status, and ethnicities.  Albert Bandera's social cognitive theory said, "An 
individual's personal characteristics such as age, gender, race, ethnicity and social status 
can also evoke differing reactions in others when the behavior is the same," (Davidson & 
Davidson, 2003). 
 
 This evaluation tool also provided areas of improvement to the overarching 
intervention program being used, RtI.  For this high school I would suggest a revision of 
the screening process used to determine which student would benefit from the Math Lab 
as an intervention.  They should also formalize a progress monitoring system that would 
allow for more data based decision making at regular intervals throughout the year.  
McInerney and Elledge (2013) suggest progress monitoring should occur at least monthly 
or bi-monthly for at-risk students to estimate rates of improvement, identify students 
falling behind their peers, and compare efficacy of different forms of instruction.   
 
 As a final point, this program evaluation of a district-created intervention in 
mathematics at the high school level utilized not only a traditional evaluation element, 
assessment scores, but it also integrated major components of Albert Bandera's social 
cognitive theory.  Thus, allowing for a more detailed evaluation of the program that 
highlighted major successes, as well as, areas of needed improvement with suggestions 
for how to make improvements specific to mathematics.  "Creating a powerful alliance of 
the expertise of those who know how to teach (teachers) with those who know how to 
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analyze (behavioral analysis) is an exciting prospect that will likely result in substantially 
positive impact for future generations of students with and without disabilities," (Moors 
et al., ND, p. 240).   
 
Limitations 
 Limitations to the study potentially limited the validity of the results of this study.  
Voluntary participation in the study resulted in some non-response and some participants 
in the Math Lab that opted out of the study.  Time in which the researcher had to collect 
data was limited to the availability of parents, students, and administrators during the 
summer months.  Another limitation was the amount of data available, since the Math 
Lab program had only been offered for four years.  The number of students and the 
number of teachers directly impacted was small.  Finding quantitative data, MAP scores, 
was limited due to the newness of the program.   
 
 The researcher's personal experience as a mathematics teacher could have 
introduced some bias into the results.  The researcher worked with some of the 
participants in the study which could have also introduced bias into the study.  The 
researcher had to de-identify student data immediately upon receipt to prevent any bias 






 In the future a program evaluation using the components of this study should be 
conducted at key checkpoints during the academic year.  Every student in a Math Lab 
should be given the MAP assessment to allow for a better longitudinal analysis of the 
effect the duration in the intervention has on academics and MSLQ subscale scores.  The 
MSLQ should be given some time during the first half of the academic year as it measures 
students' desire to do well and their anticipated grade in the course. The researcher-
created student survey should be given at the conclusion of the academic year as it 
requires students to identify instructional practices they observed throughout the year.  
Future studies could utilize more components of the MSLQ.  This same study could be 
conducted with a larger student survey sample size to see if results of the MSLQ could be 
generalized to the larger population. 
 
 Additional research could be conducted on how male and female Math Lab 
students differ in their perceptions of the learning environment.  Do male and female 
students differ in their observations more when they are in a mixed-gender classroom 
versus when they are in Math Labs that are segregated by gender?  Another avenue for 
future research could be a more detailed analysis of how a student's ethnicity is related to 
the learning process in mathematics at the high school level.  The influence of parents on 
the learning process for students in a Math Lab could be future research, as well as, 
specific characteristics of the Math Lab teachers.  What qualities do the teachers using 
more high-quality instructional practices have than those choosing not to incorporate 






                                                                                                            
 
                                                                                                   COLLEGE OF EDUCATION 
Educational Leadership  
PARENTAL INFORMED CONSENT FORM 
MATH LAB EXPERIENCE 
You are invited to permit your child to participate in this research study.  The information is 
provided in order to help you make an informed decision whether or not to let your child 
participate.  If you have any questions do not hesitate to call. 
Your child is eligible to participate in this study because your child was enrolled in a math 
support class, the Math Lab, in high school.  Your child will be asked if he/she is willing to 
participate. 
The purpose of this study is to investigate the effectiveness of students' daily participation in a 
supplementary high school mathematics class, Math Lab, as an intervention in mathematics.  The 
study results will be used to verify the legitimacy of the Math Lab as a Response to Intervention 
in mathematics for high school students and to verify the use of research-based instructional 
interventions by the Math Lab teachers. 
The study will take approximately 15-20 minutes of your child's time to complete.  Your child 
will be given a survey during his/her math support class regarding his/her Math Lab experience.  
Your child may skip any questions he/she does not want to answer or that he/she cannot answer.   
There are no known risks associated with this research. 
As a result of participating in this study your child's responses will be used to improve the quality 
of support received through the Math Lab now and in the future.  The results of the study have the 
potential to provide a model for other high schools attempting to implement a Math Lab as a 
Response to Intervention in mathematics for their students. 
Any information collected during the study that could be used to identify your child will be kept 
confidential.  The data collected from individual students will be combined for data analysis.  The 
reports created will use this aggregated data, not individual student data.  The data collected 
during the study will be stored in a locked file cabinet for one year and then shredded.  The 
information obtained may be published in an educational journal or presented in a summary 
report, but your child's identity will be kept confidential.  At the conclusion of the study the final 
report will be made available to you. 




Your child's rights as a research participant have been explained to you.  If you have any 
additional questions about the study you may contact me at (402) 554-3920. If you have questions 
about your child's rights as a research participant that have not been answered by the investigator 
or to report any concerns about the study, you may contact the University of Nebraska-Omaha 
Institutional Review Board at (402) 559-6463. 
You are free to decide not to enroll your child in this study or to withdraw your child from this 
study at any time without adversely affecting their or your relationship with the investigator or 
the University of Nebraska-Omaha.  Your decision will not result in a loss of benefits to which 
your child is otherwise entitled. 
 
DOCUMENTATION OF INFORMED CONSENT 
YOU ARE VOLUNTARILY MAKING A DECISION WHETHER OR NOT TO ALLOW 
YOUR CHILD TO PARTICIPATE IN THE RESEARCH STUDY.  YOUR SIGNATURE 
CERTIFIES THAT YOU HAVE DECIDED TO ALLOW YOUR CHILD TO 
PARTICIPATE HAVING READ AND UNDERSTOOD THE INFORMATION 





___________________________     _______________ 
Signature of Parent       Date 
 
IN MY JUDGEMENT THE PARENT/LEGAL GUARDIAN IS VOLUNTARILY AND 
KNOWINGLY GIVING INFORMED CONSENT AND POSSESSES THE LEGAL 
CAPACITY TO GIVE INFORMED CONSENT TO PARTICIPATE IN THIS 
RESEARCH STUDY. 
 
______________________________    _______________ 
Signature of Investigator      Date 
 
IDENTIFICATION OF INVESTIGATORS 
PRIMARY INVESTIGATOR 
Elizabeth M. Wessling Office (402) 554-3920     Page 2 of 2 
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                                                                                                   COLLEGE OF EDUCATION 
Educational Leadership  
YOUTH ASSENT FORM 
MATH LAB EXPERIENCE 
We are inviting you to participate in this study because you have been enrolled in a Math support 
class course at your high school.  The purpose of this study is to investigate the effectiveness of 
students' daily participation in a supplementary high school mathematics class, Math Lab, as an 
intervention in mathematics.   
As a result of participating in this study your responses will be used to improve the quality of 
support received through the Math Lab now and in the future.  The results of the study have the 
potential to provide a model for other high schools attempting to implement a Math Lab as a 
Response to Intervention in mathematics for their students. 
The research will take about 15-20 minutes.  You will receive an online survey through a link in 
your email.  You are to answer the questions about your Math support class experience to the best 
of your ability. You are allowed to skip questions that you do not want to or cannot answer.   
Your responses will be strictly confidential. There will be no way for me to know which 
responses belong to you or someone else. I may publish a summary of everybody's responses or 
present such a summary at an educational meeting, but your identity and your responses would be 
totally confidential.  The information collected during this study will be stored for one year in a 
locked file cabinet and then shredded. 
I will also ask your parents for their permission for you to do this study. Please talk this over with 
them before you decide whether or not to participate. If you have any questions at any time, 
please contact me by phone at (402) 554-3920 or by email at ewessling@unomaha.edu. 
If you check "yes," it means that you have decided to participate and have read everything that is 
on this form. You and your parents will be given a copy of this form to keep. 
______ Yes, I would like to participate in the study. 
______ No, I do not want to participate in the study. 
 _______________________________________________ ___________________ 
Signature of Subject Date 
 _______________________________________________ ___________________ 
Signature of Investigator Date 
INVESTIGATOR 
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Your High School is dedicated to providing the best educational experience for all of its students.  
The Math Lab was created as an elective course in which students are given addition instruction 
and supports to strengthen their mathematical skills.   
I am writing to ask for your help in evaluating and improving the quality of the Math Lab.  
Having participated in a Math Lab we feel your comments will be the most useful in our efforts to 
improve the program for current and future students.  You are one of only a small number of 
students that have been randomly selected to tell us about your experiences in the Math Lab. 
This survey will take approximately 10-15 minutes to complete.  Your responses are voluntary 
and should you feel like skipping a question you may. Please be assured that all of your responses 
will be kept confidential.  The answers you supply will be used for research purposes only.  Your 
name will not be revealed or written on any reports.   The data collected will be stored in a locked 
file cabinet for one year and then shredded.  The information obtained may be published in an 
educational journal, but your identity will be kept confidential. 
You are free to decide not to participate in this study. You can also withdraw at any time without 
harming your relationship with the researchers or the University of Nebraska-Omaha.  If you 
have any questions about the Math Lab survey please contact Elizabeth Wessling by telephone at 
(402) 554-3920 or by email at ewessling@unomaha.edu.   Sometimes study participants have 
questions or concerns about their rights. In that case you should call the University of Nebraska-
Omaha Institutional Review Board at (402) 559-6463. 
Your assistance in filling out this survey will greatly enhance our ability to provide the best 








Student Survey of Bellevue West High School Math Labs 
 
Thank you for taking the time to complete this survey.  Please answer each question to the best of 
your ability.  If you do not wish to answer a question you may skip to the next question. 
 
Q1 Please indicate whether or not your Math Lab teacher does the following by placing a check 
mark next to statements which are true: 
 
 My Math Lab teacher provides me with engaging math activities to work on in class.  
 My Math Lab teacher provides me extra practice with topics I am learning in math. 
 My Math Lab teacher explains how to solve problems in a step-by-step approach. 
 My Math Lab teacher explains concepts by modeling the process with examples.  
 My Math Lab teacher uses hands-on materials to reteach math concepts.  
 My Math Lab teacher uses techniques to help me learn math vocabulary.  
 My Math Lab teacher provides me with problems to solve that have enough of a challenge to 
keep me engaged until I find a solution.  
 My Math Lab teacher reviews previously learned math topics throughout the year.  
 My Math Lab teacher motivates me to work hard.  
 My Math Lab teacher continuously monitors my progress in math throughout the year.  
 My Math Lab teacher provides me immediate feedback on my progress in math.  
 My Math Lab teacher has me explain math concepts out loud.  
 My Math Lab teacher has me write out explanations to math concepts.  
 My Math Lab teacher personalizes my math problems to target areas I need to practice the 
most.  
 My Math Lab teacher has me use technology, a computer program, or web site on a regular 
basis to review.  
 
Q2 Think about a typical week of school, rank the following statements from 1 to 6, using each 
number only once where 1 means “I did this the most”  to 6, which means, “I did this the least.” 
 
______ In the Math Lab, I worked by myself. 
______ In the Math Lab, I worked with a partner that I chose. 
______ In the Math Lab, I worked with a partner that my Math Lab teacher chose. 
______ In the Math Lab, I worked with a group of 3-5 people. 
______ In the Math Lab, I worked with my Math Lab teacher one-on-one. 




Q3 In an effort to improve the Math Lab experience, think about all of your Math Lab 
experiences, what was the most effective teaching strategy that helped you understand math? 
 
 
Q4 In an effort to improve the Math Lab experience, think about all of your Math Lab 
experiences, what was the least effective teaching strategy that helped you understand math? 
 
Q5 Do you have any suggestions for improving the Math Lab experience? 
 




regards to taking 




















It is important for 
me to learn the 
material in this 
class. (1) 
              
I think the material 
in this class is 
useful for me to 
learn. (2) 
              
I like the subject 
matter of this 
course (3) 
              
Getting a good 
grade in this class 
is very important 
to me. (4) 
              
If I can, I want to 
get better grades in 
this class than I 
scored for my 
math class last 
year. (5) 
              
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I want to do well 
in this class 
because it is 
important to show 
my ability. (6) 
              
I believe I will 
receive an 
excellent grade in 
this class. (7) 
              




in this course. (8) 
              
I am confident I 
can understand the 
basic concepts 
taught in this 
course. (9) 
              
I am confident I 
can do an 
excellent job on 
the exams for this 
course. (10) 
              
I expect to do well 
in this course. (11) 
              
During class time, 
I often miss 
important points 
because I am 
thinking about 
other things. (12) 
              
Before I study new 
course material 
thoroughly, I often 
skim it to see how 
it is organized. 
(13) 
              
I ask myself 
questions to make 
sure I understand 
the material I have 
been studying in 
this class. (14) 
              
When studying for 
this course, I try to 
determine which 
concepts I don’t 





If I get confused 
taking notes in 
class, I make sure 
I sort it out 
afterwards. (16) 
              
I don’t like to 
study for this class 
and I quit before I 
finish what I 
planned to do. (17) 
              
I work hard to do 
well in this class 
even if I don’t like 
what we are doing. 
(18) 
              
When course work 
is difficult, I either 
give up or only 
study the easy 
parts. (19) 
              
Even when course 
materials are dull 
and uninteresting, 
I manage to keep 
working hard until 
I finish. (20) 
              
Even if I have 
trouble learning 
the material in this 
class, I try to do 
the work on my 
own, without help 
from anyone. (21) 
              
I ask the teacher to 
clarify concepts I 
do not understand. 
(22) 
              
When I can’t 
understand 
material in this 
class, I ask another 
student in this 
class for help. (23) 
              
I try to identify 
students in this 
class I can ask for 
              
113 
 






Thank you for taking the time to complete this survey.  Your responses will be extremely helpful 
as we continue to improve the educational opportunities offered at Bellevue West High School.  
Please return your completed survey in the self-addressed and stamped return envelope no later 
than July 15th, 2016. 
 




Appendix B: SPSS Output 
Table 1 
A Crosstabulation and Χ2 Test Between Math Lab Students’ Fall and Spring Grade Level 
Status As Measure by the MAP Test. 
Table   FallStatus * SpringStatus Crosstabulation 
Count   
 
SpringStatus 
Total above below on 
FallStatus above 8 1 5 14 
below 3 137 16 156 
on 4 13 10 27 
Total 15 151 31 197 
*RIT score determination of grade level status. 
Table Chi-Square Test of Change in Grade Level Status 
 Value df 
Asymp. Sig. (2-
sided) 
Pearson Chi-Square 304.620a 9 .000 
Likelihood Ratio 185.115 9 .000 






Frequency of Math Lab Students’ Fall and Spring Grade Level Status as Measure by the 
MAP Test. 
Fall and Spring Grade Level Status 
 Fall Grade Level Status Spring Grade Level Status 
 Frequency Percent Frequency Percent 
 
above 14 6.5 15 7.0 
below 156 72.6 151 70.2 
on 27 12.6 31 14.4 






Frequency Of Those Students That Met Expected Growth On Their RIT Score As 
Determined By The MAP Program By The End Of The Spring Semester Of Their 
Last Year In The Math Lab. 
Growth_Status 




Below Goal 80 37.2 37.2 45.6 
Growth Not Applicable 43 20.0 20.0 65.6 
Met Goal 74 34.4 34.4 100.0 






Frequency of the Type of Change in Math Lab Students’ National Percentile Rank on the 
MAP Test at the End of the Spring Semester of Their Last Year in a Math Lab. 
Change in Mathematical Understanding 




negative 95 44.2 44.2 52.6 
none 13 6.0 6.0 58.6 
positive 89 41.4 41.4 100.0 











Scatterplot and Regression between Fall and Spring RIT scores of Math Lab Students 
 
  





























Change df1 df2 
Sig. F 
Change 
1 .725a .526 .524 8.8361 .526 216.544 1 195 .000 







t Sig. B Std. Error Beta 
1 (Constant) 29.295 13.181  2.223 .027 
Fall RIT .872 .059 .725 14.715 .000 





Paired T-Test Comparing Significance Between Fall RIT Scores and 
Spring RIT Scores. 
Paired Samples Statistics 
 Mean N Std. Deviation Std. Error Mean 
Pair 1 Spring RIT 223.030 197 12.8038 .9122 
Fall RIT 222.294 197 10.6567 .7593 
Paired Samples Correlations 
 N Correlation Sig. 
Pair 1 Spring RIT & Fall RIT 197 .725 .000 
Paired Samples Test 
 
Paired Differences 
Mean Std. Deviation Std. Error Mean 
95% Confidence 
Interval of the 
Difference 
Lower 
Pair 1 Spring RIT – Fall RIT .7360 8.9192 .6355 -.5172 




t df Sig. (2-tailed) 
95% Confidence 
Interval of the 
Difference 
Upper 







Descriptive Statistics of Math Lab Students’ Fall and Spring National Percentile Rank on 
the MAP Test  
Descriptive Statistics 
 Mean Std. Deviation N 
Spring_Natl_Percentile_Ran
k 
29.364 18.4536 187 






Scatterplot and Regression Line for Initial Fall National Percentile Rank of Math Lab 
Students and Their Final Spring National Percentile Rank on the Map Test. 
          


























Regression Analysis Between Fall National Percentile Rank and Spring National 















Change df1 df2 
Sig. F 
Change 
1 .775a .600 .598 11.7012 .600 277.608 1 185 .000 








t Sig. B Std. Error Beta 
1 (Constant) 3.979 1.747  2.277 .024 
Fall_Natl_Percentile_Rank .845 .051 .775 16.662 .000 







Paired T-Test Comparing Difference in Means Between Fall National Percentile Rank 
and Spring National Percentile Rank as Measured by the MAP Test 
 


































Scatterplot and Regression Line for Math Lab Student’s Initial Fall National Percentile 
Rank on the MAP Test and the Amount of Change in National Percentile Rank on the 
MAP Test by the End of Their Final Semester in the Math Lab. 
 
 





Regression Analysis Between the Amount of Change in National Percentile Rank nnd the 














Change df1 df2 
Sig. F 
Change 
1 .220a .048 .043 11.7012 .048 9.368 1 185 .003 




Model Sum of Squares df Mean Square F Sig. 
1 Regression 1282.613 1 1282.613 9.368 .003b 
Residual 25329.772 185 136.918   
Total 26612.385 186    
a. Dependent Variable: Change_In_Percentile_Rank 








t Sig. B Std. Error Beta 
1 (Constant) 3.979 1.747  2.277 .024 
Fall_Natl_Percentile_Rank -.155 .051 -.220 -3.061 .003 







One-Way ANOVA Between Mean Change In National Percentile Rank on the MAP test 
Among Students Taking Math Lab One, Two, Or Three Years 
ANOVA 
Change_In_National_Percentile_Rank   
 Sum of Squares df Mean Square F Sig. 
Between Groups 571.387 2 285.694 2.128 .122 
Within Groups 26045.445 194 134.255   






Crosstabulation: Type of Change in National Percentile Rank on the MAP Test and 
Duration of Intervention 
Crosstab 
Count   
 
Learning 
Total negative none positive 
Duration 1.0 76 12 77 165 
2.0 14 1 9 24 
3.0 5 0 3 8 






Crosstabulations: Fall Grade Level Status x Duration of Intervention and Spring Grade 
Level Status x Duration of Intervention 
 
Duration * Fall_Status Crosstabulation 
Count   
 
Fall_Status 
Total above below on 
Duration 1.0 13 131 21 165 
2.0 0 22 2 24 
3.0 1 3 4 8 
Total 14 156 27 197 
 
 
Duration * Spring_Status Crosstabulation 
Count   
 
Spring_Status 
Total above below on 
Duration 1.0 15 123 27 165 
2.0 0 23 1 24 
3.0 0 5 3 8 







One-Way ANOVA between Math Course and Mean Change in National Percentile Rank 
on the MAP Test with Tukey HSD Results 
ANOVA for Course 
Change_In_Percentile_Rank   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 1554.413 2 777.206 6.016 .003 
Within Groups 25062.420 194 129.188   
Total 26616.832 196    
Multiple Comparisons 
Dependent Variable:   Change_In_Percentile_Rank   
Tukey HSD   
(I) coursecode (J) coursecode 
Mean 
Difference (I-J) Std. Error Sig. 
95% Confidence Interval 
Lower Bound Upper Bound 
Algebra I Geometry 7.1543* 2.2447 .005 1.853 12.456 
Algebra II -1.4464 2.1424 .778 -6.506 3.614 
Geometry Algebra I -7.1543* 2.2447 .005 -12.456 -1.853 
Algebra II -8.6007* 2.7615 .006 -15.123 -2.079 
Algebra II Algebra I 1.4464 2.1424 .778 -3.614 6.506 
Geometry 8.6007* 2.7615 .006 2.079 15.123 
 










Count   
 
Learning 
Total  negative none positive 
Course       
Algebra I  62 1 66 129 
Algebra I/Geo  2 0 2 4 
Algebra II  9 9 14 32 
Geometry  19 3 6 28 
Geometry/Alg II  3 0 1 4 







One-way ANOVA of Mean National Percentile Rank on the MAP Test between Genders 
ANOVA for Gender 
Change_In_National_Percentile_Rank   
 Sum of Squares df Mean Square F Sig. 
Between Groups 291.419 1 291.419 2.159 .143 
Within Groups 26325.413 195 135.002   






One-way  ANOVA Comparing Mean National Percentile Rank on the MAP Test 
Between Socio-economic Classes 
ANOVA for Socio-Economic Status 
Change_In_National_Percentile_Rank   
 Sum of Squares df Mean Square F Sig. 
Between Groups 71.317 1 71.317 .524 .470 
Within Groups 26545.515 195 136.131   





One-way ANOVA Output Comparing Mean National Percentile Rank on the 
MAP Test between Ethnic Groups 
ANOVA for Primary Ethnicity 
Change_In_National_Percentile_Rank   
 Sum of Squares df Mean Square F Sig. 
Between Groups 6.729 4 1.682 .012 1.000 
Within Groups 26610.103 192 138.594   






Crosstabulation: Gender x Type of Change in National Percentile Rank on the MAP Test 
Crosstab 
Count   
 
Learning 
Total  negative none positive 
Gender       
Female  45 6 44 95 
Male  50 7 45 102 





Crosstabulation: Socio-economic Status x Type of Change in National Percentile Rank 
on the MAP Test 
Crosstab 
Count   
 
Learning 
Total  negative none positive 
FreeReduced       
no  68 13 71 152 
yes  27 0 18 45 























Count   
 
Learning 
Total  negative none positive 
Primary_Ethnicity       
American Indian/Alaskan 
Native 
 1 1 1 3 
Asian/Pacific  5 0 1 6 
Black, Not Hispanic  16 2 15 33 
Hispanic  11 2 14 27 
White Non-Hispanic  62 8 58 128 








One-way ANOVA Comparing Mean MSLQ Subscale Results of the Surveyed Math Lab 
Students  
Tests of Between-Subjects Effects 
Dependent Variable:   Change_In_Percentile   
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Corrected Model 1228.861a 4 307.215 2.959 .081 .568 
Intercept 177.784 1 177.784 1.712 .223 .160 
Value Beliefs 38.661 1 38.661 .372 .557 .040 
Expectancy 80.222 1 80.222 .773 .402 .079 
Learning Strategies 62.124 1 62.124 .598 .459 .062 
Resource Management 578.201 1 578.201 5.568 .043 .382 
Error 934.567 9 103.841    
Total 2328.000 14     
Corrected Total 2163.429 13     
Note. n=24 





Scatterplot of Surveyed Math Lab Students’ Mean MSLQ Value Beliefs Subscale Score 
and Their Respective Change in National Percentile Rank on the MAP Test by the End of 
Their Final Semester in the Math Lab 
  

































Regression Analysis between Math Lab Students' Mean Value Beliefs and Their Change 
in National Percentile Rank on the MAP Test 
 
Descriptive Statistics 
 Mean Std. Deviation N 




















Change df1 df2 
Sig. F 
Change 
1 .046a .002 -.081 13.4126 .002 .026 1 12 .875 
Note. n=24 










Scatterplot of Surveyed Math Lab Students’ Mean MSLQ Learning Strategies Subscale 
Score and Their Respective Change in National Percentile Rank on the MAP Test by the 
End of the Final Semester in the Math Lab
 


































Regression Analysis of Surveyed Math Lab Students' Mean Learning Strategies Subscale 
Score and Their Change in National Percentile Rank on the MAP Test 
Descriptive Statistics 
 Mean Std. Deviation N 




















Change df1 df2 
Sig. F 
Change 
1 .512a .263 .201 11.5308 .263 4.271 1 12 .061 
Note. n=24 















Scatterplot of Surveyed Math Lab Students’ Mean MSLQ Resource Management 
Subscale Score and Their Respective Change in National Percentile Rank on the MAP 
Test by the End of the Final Semester in the Math Lab 
 
                   
 

































Regression Analysis Comparing Math Lab Students' Mean Resource Management 
Subscale Value and Their Change in National Percentile Rank on the MAP Test 
 
Descriptive Statistics 
 Mean Std. Deviation N 




















Change df1 df2 
Sig. F 
Change 
1 .649a .421 .373 10.2175 .421 8.723 1 12 .012 
Note. n=24 








t Sig. B Std. Error Beta 
1 (Constant) 63.946 20.671  3.093 .009 
Resource 
Management 
-11.203 3.793 -.649 -2.953 .012 










Scatterplot of Surveyed Math Lab Students’ Mean MSLQ Expectancy Subscale Score and 
Their Respective Change in National Percentile Rank on the MAP Test by the End of the 
Final Semester in the Math Lab 
                       
 































Regression Analysis between Math Lab Students' Mean MLSQ Expectancy Subscale 
Value and Their Change in National Percentile Rank on the MAP Test 
 
Descriptive Statistics  
 Mean Std. Deviation N  
Change_In_Percentil
e 












Square Adjusted R Square 

































Descriptive Statistics for the MSLQ Subscale Results of Math Lab Students that 
Experienced a Positive Gain in National Percentile Rank on the MAP Test 
 
Descriptive Statistics of Positive Learning 
 N Mean Std. Deviation 
Expectancy 8 5.2500 1.45700 
Learning 
Strategies 
8 4.5750 1.09251 
Resource 
Management 
8 5.0781 .82359 
Value Beliefs 7 6.1190 .55037 










Descriptive Statistics for the MSLQ Subscale Results of Math Lab Students that 
Experienced a Drop in National Percentile Rank on the MAP Test 
 
Descriptive Statistics of Negative Learning 
 N Mean Std. Deviation 
Expectancy 6 6.2667 .67725 
Learning 
Strategies 
6 5.7333 .50067 
Resource 
Management 
6 5.8333 .33229 
Value Beliefs 6 6.1667 .66667 







Mean Report of MSLQ Subscales Scores Sorted by Duration and an ANOVA Analyzing 









1.0 Mean 5.906 5.563 5.063 5.180 
N 16 16 16 16 
Std. Deviation .8902 1.3129 .7856 .7839 
Minimum 3.5 2.6 3.6 4.1 
Maximum 7.0 7.0 6.4 6.3 
2.0 Mean 5.222 4.133 4.200 4.500 
N 3 3 3 3 
Std. Deviation .9179 1.0066 1.6371 .9014 
Minimum 4.2 3.2 2.8 3.8 
Maximum 5.8 5.2 6.0 5.5 
3.0 Mean 5.333 6.000 6.000 6.000 
N 1 1 1 1 
Std. Deviation . . . . 
Minimum 5.3 6.0 6.0 6.0 
Maximum 5.3 6.0 6.0 6.0 
Total Mean 5.775 5.370 4.980 5.119 
N 20 20 20 20 
Std. Deviation .8873 1.3271 .9622 .8217 
Minimum 3.5 2.6 2.8 3.8 
















1.387 2 .694 .869 .437 
Within Groups 13.572 17 .798   






5.578 2 2.789 1.700 .212 
Within Groups 27.884 17 1.640   
Total 33.462 19    





2.974 2 1.487 1.730 .207 
Within Groups 14.618 17 .860   







1.985 2 .992 1.556 .240 
Within Groups 10.843 17 .638   














-none-a Value Beliefs Correlation 1.000 .773 .391 .687 -.274 
Significance 
(2-tailed) 
. .000 .088 .001 .242 
df 0 18 18 18 18 
Expectancy Correlation .773 1.000 .675 .807 -.177 
Significance 
(2-tailed) 
.000 . .001 .000 .456 
df 18 0 18 18 18 
Learning 
Strategies 
Correlation .391 .675 1.000 .644 -.030 
Significance 
(2-tailed) 
.088 .001 . .002 .901 
df 18 18 0 18 18 
Resource 
Management 
Correlation .687 .807 .644 1.000 -.011 
Significance 
(2-tailed) 
.001 .000 .002 . .964 
df 18 18 18 0 18 
Duration Correlation -.274 -.177 -.030 -.011 1.000 
Significance 
(2-tailed) 
.242 .456 .901 .964 . 
df 18 18 18 18 0 
Duration Value Beliefs Correlation 1.000 .766 .398 .711  
Significance 
(2-tailed) 
. .000 .091 .001  
df 0 17 17 17  
Expectancy Correlation .766 1.000 .681 .818  
Significance 
(2-tailed) 
.000 . .001 .000  
df 17 0 17 17  
Learning 
Strategies 
Correlation .398 .681 1.000 .644  
Significance 
(2-tailed) 
.091 .001 . .003  
df 17 17 0 17  
Resource 
Management 
Correlation .711 .818 .644 1.000  
Significance 
(2-tailed) 
.001 .000 .003 .  
df 17 17 17 0  




Partial Correlations between Duration and MSLQ Subscale Values with a Zero-order 
Pearson Correlation between MSLQ Subscales Holding Duration Constant 
 
Tests of Between-Subjects Effects 
Source Dependent Variable 
Type III Sum 
of Squares df 
Mean 
Square F Sig. 
Corrected 
Model 
Value Beliefs 1.123a 1 1.123 1.462 .242 
Learning Strategies .016b 1 .016 .016 .901 
Expectancy 1.044c 1 1.044 .580 .456 
Resource Management .002d 1 .002 .002 .964 
Intercept Value Beliefs 124.442 1 124.442 161.890 .000 
Learning Strategies 79.114 1 79.114 81.021 .000 
Expectancy 108.289 1 108.289 60.127 .000 
Resource Management 82.087 1 82.087 115.203 .000 
Duration_A Value Beliefs 1.123 1 1.123 1.462 .242 
Learning Strategies .016 1 .016 .016 .901 
Expectancy 1.044 1 1.044 .580 .456 
Resource Management .002 1 .002 .002 .964 
Error Value Beliefs 13.836 18 .769   
Learning Strategies 17.576 18 .976   
Expectancy 32.418 18 1.801   
Resource Management 12.826 18 .713   
Total Value Beliefs 681.972 20    
Learning Strategies 513.600 20    
Expectancy 610.200 20    
Resource Management 536.859 20    
Corrected Total Value Beliefs 14.960 19    
Learning Strategies 17.592 19    
Expectancy 33.462 19    
Resource Management 12.827 19    
a. R Squared = .075 (Adjusted R Squared = .024) 
b. R Squared = .001 (Adjusted R Squared = -.055) 
c. R Squared = .031 (Adjusted R Squared = -.023) 







Mean Report of MSLQ Subscales Scores Sorted by Gender and ANOVA Comparing 











F Mean 5.773 5.491 4.964 5.091 
N 11 11 11 11 
Std. Deviation 1.0936 1.3546 .9069 .7927 
Minimum 3.5 2.6 3.6 3.8 
Maximum 7.0 7.0 6.4 6.3 
M Mean 5.778 5.222 5.000 5.153 
N 9 9 9 9 
Std. Deviation .6124 1.3581 1.0817 .9031 
Minimum 5.0 3.2 2.8 4.1 
Maximum 6.8 7.0 6.0 6.1 
Total Mean 5.775 5.370 4.980 5.119 
N 20 20 20 20 
Std. Deviation .8873 1.3271 .9622 .8217 
Minimum 3.5 2.6 2.8 3.8 










Square F Sig. 





.000 1 .000 .000 .990 
Within Groups 14.960 18 .831   






.357 1 .357 .194 .665 
Within Groups 33.105 18 1.839   
Total 33.462 19    





.007 1 .007 .007 .936 
Within Groups 17.585 18 .977   







.019 1 .019 .027 .872 
Within Groups 12.808 18 .712   







Mean Report of MSLQ Subscales Scores Sorted by Socio-Economic Status and ANOVA 










NO Mean 5.844 5.350 4.900 5.008 
N 16 16 16 16 
Std. Deviation .7340 1.2122 1.0093 .8145 
Minimum 4.2 3.2 2.8 3.8 
Maximum 7.0 7.0 6.4 6.3 
YES Mean 5.500 5.450 5.300 5.563 
N 4 4 4 4 
Std. Deviation 1.4720 1.9485 .7746 .7939 
Minimum 3.5 2.6 4.2 4.4 
Maximum 6.8 7.0 6.0 6.0 
Total Mean 5.775 5.370 4.980 5.119 
N 20 20 20 20 
Std. Deviation .8873 1.3271 .9622 .8217 
Minimum 3.5 2.6 2.8 3.8 










Square F Sig. 






.378 1 .378 .467 .503 
Within Groups 
14.582 18 .810   
Total 







.032 1 .032 .017 .897 
Within Groups 
33.430 18 1.857   
Total 
33.462 19    






.512 1 .512 .540 .472 
Within Groups 
17.080 18 .949   
Total 








.985 1 .985 1.496 .237 
Within Groups 
11.843 18 .658   
Total 





Table 33  
 
Mean Report of MSLQ Subscales Scores Sorted by Ethnic Groups and ANOVA 












AS Mean 6.583 6.300 6.200 5.875 
N 2 2 2 2 
Std. Deviation .5893 .9899 .2828 .5303 
Minimum 6.2 5.6 6.0 5.5 
Maximum 7.0 7.0 6.4 6.3 
BL Mean 6.111 6.533 5.667 6.042 
N 3 3 3 3 
Std. Deviation .7515 .5033 .3055 .0722 
Minimum 5.3 6.0 5.4 6.0 
Maximum 6.8 7.0 6.0 6.1 
H Mean 6.500 6.200 6.000 4.625 
N 1 1 1 1 
Std. Deviation . . . . 
Minimum 6.5 6.2 6.0 4.6 
Maximum 6.5 6.2 6.0 4.6 
WH Mean 5.536 4.929 4.586 4.848 
N 14 14 14 14 
Std. Deviation .8991 1.3234 .8646 .7630 
Minimum 3.5 2.6 2.8 3.8 
Maximum 6.5 6.6 6.0 6.0 
Total Mean 5.775 5.370 4.980 5.119 
N 20 20 20 20 
Std. Deviation .8873 1.3271 .9622 .8217 
Minimum 3.5 2.6 2.8 3.8 










Square F Sig. 





2.973 3 .991 1.323 .302 
Within Groups 11.987 16 .749   






9.207 3 3.069 2.024 .151 
Within Groups 24.255 16 1.516   
Total 33.462 19    





7.608 3 2.536 4.064 .025 
Within Groups 9.984 16 .624   







4.968 3 1.656 3.371 .045 
Within Groups 7.860 16 .491   
Total 12.827 19    
 
 
Measures of Association 
 Eta Eta Squared 
Value Beliefs * Primary 
Ethnicity 
.446 .199 
Expectancy * Primary 
Ethnicity 
.525 .275 
Learning Strategies * 
Primary Ethnicity 
.658 .432 









Partial Correlations between Socio-Economic Groups, Ethnic Groups, and Genders and 
their Respective MSLQ Subscale Values with a Zero-order Pearson Correlation between 
MSLQ Subscales Holding Socio-Economic Status, Ethnicity, and Gender Constant 
 
Tests of Between-Subjects Effects 
Source Dependent Variable 
Type III Sum 
of Squares df 
Mean 
Square F Sig. 
Corrected Model Value Beliefs 3.423a 3 1.141 1.582 .233 
Learning Strategies 
6.969b 3 2.323 3.499 .040 
Expectancy 8.368c 3 2.789 1.778 .192 
Resource 
Management 
4.528d 3 1.509 2.910 .067 
Intercept Value Beliefs 50.826 1 50.826 70.487 .000 
Learning Strategies 
40.222 1 40.222 60.583 .000 
Expectancy 42.624 1 42.624 27.177 .000 
Resource 
Management 
36.692 1 36.692 70.737 .000 
Free_Reduced_Code Value Beliefs .867 1 .867 1.202 .289 
Learning Strategies 
.083 1 .083 .124 .729 
Expectancy .010 1 .010 .007 .937 
Resource 
Management 
.445 1 .445 .858 .368 
Gender_Code Value Beliefs .074 1 .074 .102 .753 
Learning Strategies .002 1 .002 .003 .956 
Expectancy .333 1 .333 .212 .651 
Resource 
Management 
.010 1 .010 .019 .893 
Ethnicitycode Value Beliefs 3.002 1 3.002 4.163 .058 
Learning Strategies 
6.437 1 6.437 9.696 .007 
Expectancy 7.869 1 7.869 5.017 .040 
Resource 
Management 
3.515 1 3.515 6.776 .019 
160 
 
Error Value Beliefs 11.537 16 .721   
Learning Strategies 
10.623 16 .664   
Expectancy 25.094 16 1.568   
Resource 
Management 
8.299 16 .519   
Total Value Beliefs 681.972 20    
Learning Strategies 
513.600 20    
Expectancy 610.200 20    
Resource 
Management 
536.859 20    
Corrected Total Value Beliefs 14.960 19    
Learning Strategies 
17.592 19    
Expectancy 33.462 19    
Resource 
Management 
12.827 19    
a. R Squared = .229 (Adjusted R Squared = .084) 
b. R Squared = .396 (Adjusted R Squared = .283) 
c. R Squared = .250 (Adjusted R Squared = .109) 


































. .000 .088 .001 .503 .070 .990 
df 0 18 18 18 18 18 18 
Expectancy Correlatio
n 




.000 . .001 .000 .897 .029 .665 









.088 .001 . .002 .472 .003 .936 










.001 .000 .002 . .237 .010 .872 











.503 .897 .472 .237 . .487 .196 













.070 .029 .003 .010 .487 . .953 









.990 .665 .936 .872 .196 .953 . 















. .001 .400 .002    
df 0 15 15 15    
Expectancy Correlatio
n 




.001 . .021 .000    









.400 .021 . .073    










.002 .000 .073 .    
df 15 15 15 0    








ANOVA Comparing Mean Change in National Percentile Rank on the MAP Test 
between Math Lab Students that Used Hands-on Materials and Those Who Did Not 
Report 
Change_In_Percentile   
Handson_Materials Mean N Std. Deviation 
no -3.300 10 10.6880 
yes 12.286 7 9.3758 













1000.236 1 1000.236 9.645 .007 
Within Groups 1555.529 15 103.702   
Total 2555.765 16    
 
Measures of Association 










ANOVA Comparing Mean Change in National Percentile Rank on the MAP Test 
between  Students that Verbally Explained Math and Those Who Did Not 
Report 
Change_In_Percentile   
Student_Verbally_Explains Mean N Std. Deviation 
no 15.250 4 9.4648 
yes -.615 13 11.2438 













769.938 1 769.938 6.467 .023 
Within Groups 1785.827 15 119.055   
Total 2555.765 16    
 
Measures of Association 











ANOVA Comparing Mean MSLQ Subscale Values with Math Lab Students that 
Reported Observing a High-Quality Instructional Practice and those that Did Not 
Observe the High-Quality Instructional Practice. 





Square F Sig. 
Value Beliefs Between 
Groups 
.873 1 .873 1.115 .305 
Within Groups 14.087 18 .783   
Total 14.960 19    
Expectancy Between 
Groups 
4.297 1 4.297 2.652 .121 
Within Groups 29.165 18 1.620   
Total 33.462 19    
Learning Strategies Between 
Groups 
.704 1 .704 .751 .398 
Within Groups 16.888 18 .938   
Total 17.592 19    
Resource Management Between 
Groups 
2.925 1 2.925 5.318 .033 
Within Groups 9.902 18 .550   










Square F Sig. 
Value Beliefs Between 
Groups 
1.606 1 1.606 2.164 .159 
Within Groups 13.354 18 .742   
Total 14.960 19    
Expectancy Between 
Groups 
6.272 1 6.272 4.152 .057 
Within Groups 27.190 18 1.511   
Total 33.462 19    
Learning Strategies Between 
Groups 
4.325 1 4.325 5.867 .026 
Within Groups 13.268 18 .737   
Total 17.592 19    
Resource Management Between 
Groups 
1.547 1 1.547 2.469 .134 
Within Groups 11.280 18 .627   











Square F Sig. 
Value Beliefs Between 
Groups 
3.386 1 3.386 5.266 .034 
Within Groups 11.574 18 .643   
Total 14.960 19    
Expectancy Between 
Groups 
16.981 1 16.981 18.546 .000 
Within Groups 16.481 18 .916   
Total 33.462 19    
Learning Strategies Between 
Groups 
6.552 1 6.552 10.683 .004 
Within Groups 11.040 18 .613   
Total 17.592 19    
Resource Management Between 
Groups 
3.888 1 3.888 7.830 .012 
Within Groups 8.939 18 .497   











Square F Sig. 
Value Beliefs Between 
Groups 
4.281 1 4.281 7.217 .015 
Within Groups 10.678 18 .593   
Total 14.960 19    
Expectancy Between 
Groups 
8.427 1 8.427 6.059 .024 
Within Groups 25.035 18 1.391   
Total 33.462 19    
Learning Strategies Between 
Groups 
1.452 1 1.452 1.619 .219 
Within Groups 16.140 18 .897   
Total 17.592 19    
Resource Management Between 
Groups 
3.460 1 3.460 6.647 .019 
Within Groups 9.368 18 .520   










Square F Sig. 
Value Beliefs Between 
Groups 
1.468 1 1.468 1.959 .179 
Within Groups 13.491 18 .750   
Total 14.960 19    
Expectancy Between 
Groups 
8.629 1 8.629 6.254 .022 
Within Groups 24.833 18 1.380   
Total 33.462 19    
Learning Strategies Between 
Groups 
3.963 1 3.963 5.235 .034 
Within Groups 13.629 18 .757   
Total 17.592 19    
Resource Management Between 
Groups 
4.225 1 4.225 8.841 .008 
Within Groups 8.602 18 .478   












Square F Sig. 
Value Beliefs Between 
Groups 
.778 1 .778 .988 .333 
Within Groups 14.181 18 .788   
Total 14.960 19    
Expectancy Between 
Groups 
2.481 1 2.481 1.441 .245 
Within Groups 30.981 18 1.721   
Total 33.462 19    
Learning Strategies Between 
Groups 
.131 1 .131 .135 .718 
Within Groups 17.461 18 .970   
Total 17.592 19    
Resource Management Between 
Groups 
2.763 1 2.763 4.941 .039 
Within Groups 10.065 18 .559   












Square F Sig. 
Value Beliefs Between 
Groups 
1.593 1 1.593 2.146 .160 
Within Groups 13.366 18 .743   
Total 14.960 19    
Expectancy Between 
Groups 
5.317 1 5.317 3.400 .082 
Within Groups 28.145 18 1.564   
Total 33.462 19    
Learning Strategies Between 
Groups 
1.387 1 1.387 1.540 .231 
Within Groups 16.205 18 .900   
Total 17.592 19    
Resource Management Between 
Groups 
2.946 1 2.946 5.367 .033 
Within Groups 9.881 18 .549   











Square F Sig. 
Value Beliefs Between 
Groups 
.446 1 .446 .554 .466 
Within Groups 14.513 18 .806   
Total 14.960 19    
Expectancy Between 
Groups 
6.868 1 6.868 4.648 .045 
Within Groups 26.594 18 1.477   
Total 33.462 19    
Learning Strategies Between 
Groups 
1.798 1 1.798 2.049 .169 
Within Groups 15.794 18 .877   
Total 17.592 19    
Resource Management Between 
Groups 
1.762 1 1.762 2.866 .108 
Within Groups 11.066 18 .615   






Crosstabulation Results of Math Lab Student's Primary Ethnicity, Gender, Socio-
Economic Status x Whether or Not They Observed a Specific High-Quality Instructional 
Technique used by His/Her Math Lab Teacher 
 
Crosstab 
Count   
 
Primary Ethnicity 
Total AS BL H WH 
Engaging no 0 0 0 3 3 
yes 2 3 1 15 21 
Total 2 3 1 18 24 
Crosstab 
Count   
 
Gender 
Total F M 
Engaging no 0 3 3 
yes 14 7 21 
Total 14 10 24 
Crosstab 
Count   
 
Free/Reduced 
Total NO YES 
Engaging no 3 0 3 
yes 17 4 21 





Count   
 
Primary Ethnicity 
Total AS BL H WH 
Extra_Practice no 1 0 0 2 3 
yes 1 3 1 16 21 
Total 2 3 1 18 24 
Crosstab 
Count   
 
Gender 
Total F M 
Extra_Practice no 1 2 3 
yes 13 8 21 
Total 14 10 24 
Crosstab 
Count   
 
Free/Reduced 
Total NO YES 
Extra_Practice no 3 0 3 
yes 17 4 21 






Count   
 
Primary Ethnicity 
Total AS BL H WH 
StepbyStep no 0 0 0 2 2 
yes 2 3 1 16 22 
Total 2 3 1 18 24 
Crosstab 
Count   
 
Gender 
Total F M 
StepbyStep no 0 2 2 
yes 14 8 22 
Total 14 10 24 
Crosstab 
Count   
 
Free/Reduced 
Total NO YES 
StepbyStep no 2 0 2 
yes 18 4 22 





Count   
 
Primary Ethnicity 
Total AS BL H WH 
Modeling no 0 0 0 4 4 
yes 2 3 1 14 20 
Total 2 3 1 18 24 
Crosstab 
Count   
 
Gender 
Total F M 
Modeling no 2 2 4 
yes 12 8 20 
Total 14 10 24 
Crosstab 
Count   
 
Free/Reduced 
Total NO YES 
Modeling no 3 1 4 
yes 17 3 20 





Count   
 
Primary Ethnicity 
Total AS BL H WH 
Handson_Materials no 2 1 0 11 14 
yes 0 2 1 7 10 
Total 2 3 1 18 24 
Crosstab 
Count   
 
Gender 
Total F M 
Handson_Materials no 6 8 14 
yes 8 2 10 
Total 14 10 24 
Crosstab 
Count   
 
Free/Reduced 
Total NO YES 
Handson_Materials no 12 2 14 
yes 8 2 10 





Count   
 
Primary Ethnicity 
Total AS BL H WH 
Vocab_Techniques no 0 0 0 9 9 
yes 2 3 1 9 15 
Total 2 3 1 18 24 
Crosstab 
Count   
 
Gender 
Total F M 
Vocab_Techniques no 4 5 9 
yes 10 5 15 





Count   
 
Free/Reduced 
Total NO YES 
Vocab_Techniques no 8 1 9 
yes 12 3 15 





Count   
 
Primary Ethnicity 
Total AS BL H WH 
Approp_Challenge no 0 1 0 9 10 
yes 2 2 1 9 14 
Total 2 3 1 18 24 
Crosstab 
Count   
 
Gender 
Total F M 
Approp_Challenge no 5 5 10 
yes 9 5 14 
Total 14 10 24 
 
Crosstab 
Count   
 
Free/Reduced 
Total NO YES 
Approp_Challenge no 7 3 10 
yes 13 1 14 





Count   
 
Primary Ethnicity 
Total AS BL H WH 
Cum_Review no 0 0 0 6 6 
yes 2 3 1 12 18 
Total 2 3 1 18 24 
Crosstab 
Count   
 
Gender 
Total F M 
Cum_Review no 1 5 6 
yes 13 5 18 
Total 14 10 24 
Crosstab 
Count   
 
Free/Reduced 
Total NO YES 
Cum_Review no 5 1 6 
yes 15 3 18 





Count   
 
Primary Ethnicity 
Total AS BL H WH 
Motivating no 0 0 0 5 5 
yes 2 3 1 13 19 
Total 2 3 1 18 24 
Crosstab 
Count   
 
Gender 
Total F M 
Motivating no 0 5 5 
yes 14 5 19 
Total 14 10 24 
Crosstab 
Count   
 
Free/Reduced 
Total NO YES 
Motivating no 4 1 5 
yes 16 3 19 






Count   
 
Primary Ethnicity 
Total AS BL H WH 
Progress_Monitoring no 0 0 1 5 6 
yes 2 3 0 13 18 
Total 2 3 1 18 24 
Crosstab 
Count   
 
Gender 
Total F M 
Progress_Monitoring no 2 4 6 
yes 12 6 18 
Total 14 10 24 
Crosstab 
Count   
 
Free/Reduced 
Total NO YES 
Progress_Monitoring no 6 0 6 
yes 14 4 18 








Count   
 
Primary Ethnicity 
Total AS BL H WH 
Immediate_Feedback no 0 1 1 9 11 
yes 2 2 0 9 13 
Total 2 3 1 18 24 
Crosstab 
Count   
 
Gender 
Total F M 
Immediate_Feedback no 6 5 11 
yes 8 5 13 
Total 14 10 24 
Crosstab 
Count   
 
Free/Reduced 
Total NO YES 
Immediate_Feedback no 9 2 11 
yes 11 2 13 








Count   
 
Primary Ethnicity 
Total AS BL H WH 
Student_Verbally_Explains no 2 0 1 5 8 
yes 0 3 0 13 16 
Total 2 3 1 18 24 
Crosstab 
Count   
 
Gender 
Total F M 
Student_Verbally_Explains no 6 2 8 
yes 8 8 16 
Total 14 10 24 
Crosstab 
Count   
 
Free/Reduced 
Total NO YES 
Student_Verbally_Explains no 7 1 8 
yes 13 3 16 






Count   
 
Primary Ethnicity 
Total AS BL H WH 
Student_Writes_Responses no 1 1 1 8 11 
yes 1 2 0 10 13 
Total 2 3 1 18 24 
Crosstab 
Count   
 
Gender 
Total F M 
Student_Writes_Responses no 6 5 11 
yes 8 5 13 
Total 14 10 24 
Crosstab 
Count   
 
Free/Reduced 
Total NO YES 
Student_Writes_Responses no 8 3 11 
yes 12 1 13 





Count   
 
Primary Ethnicity 
Total AS BL H WH 
Personalized_Practice no 0 0 1 8 9 
yes 2 3 0 10 15 
Total 2 3 1 18 24 
Crosstab 
Count   
 
Gender 
Total F M 
Personalized_Practice no 5 4 9 
yes 9 6 15 
Total 14 10 24 
Crosstab 
Count   
 
Free/Reduced 
Total NO YES 
Personalized_Practice no 8 1 9 
yes 12 3 15 





Count   
 
Primary Ethnicity 
Total AS BL H WH 
Technology no 1 1 1 8 11 
yes 1 2 0 10 13 
Total 2 3 1 18 24 
Crosstab 
Count   
 
Gender 
Total F M 
Technology no 5 6 11 
yes 9 4 13 
Total 14 10 24 
Crosstab 
Count   
 
Free/Reduced 
Total NO YES 
Technology no 9 2 11 
yes 11 2 13 






Anova output MSLQ and Mathematics Course taken during Math Lab 
 
ANOVA 
 Sum of Squares df Mean Square F Sig. 
Value Between Groups 2.545 2 1.272 1.742 .205 
Within Groups 12.415 17 .730   
Total 14.960 19    
Self-Efficacy Between Groups .685 2 .342 .178 .839 
Within Groups 32.778 17 1.928   
Total 33.462 19    
Metacognitive_Self_Regulation Between Groups .854 2 .427 .434 .655 
Within Groups 16.738 17 .985   
Total 17.592 19    
Resources Between Groups .382 2 .191 .261 .773 
Within Groups 12.445 17 .732   
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